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Art.  I. — PvpMminary  Notice  of    VictoHan   Earthwormfi, 

Fart  II,     The  genus  Perichceta. 

(With  Plates  H,  in,  IV,  V,  VI,  Vn.) 

By  W.  Baldwin  Spencer,  M.A. 

Professor  of  Biology  in  the  University  of  Melbourne. 

[Bead  March  10,  1892.] 

This  account  includes  the  description  of  twenty-two 
species  of  the  genus  Perichseta,  which  have  up  to  the  present 
time  been  collected  in  Victoria.  Two  of  these,  Perichceta 
dorsalis  and  bakeri,  have  been  previously  described  by 
Mr.  J.  J.  Fletcher,  who  obtained  them  from  Gippsland.  My 
own  collection  has  been  made  in  different  parts  of  Victoria, 
and  especially  in  the  South  Eastern  district,  where  Gippsland 
is  peculiarly  rich.  As  in  the  case  of  the  genera  CryptodrUus 
and  Megascolides,  so  in  that  of  Perichseta,  the  forms 
described  are  at  present,  for  the  sake  of  convenience, 
referred  to  the  one  genus,  though  this  will  undoubtedly 
have  to  be  broken  up,  and  at  the  same  time,  certain  forms 
provisionally  as  yet  referred  to  it,  may  have  to  be  placed 
under  other  existing  genera.  With  this,  Mr.  Fletcher  and 
myself  will  deal  in  our  extended  monograph.  Sufficient 
details  only  are  now  given  to  serve  for  the  identification  of 
the  species. 

We  have  in  Victoria  only  one  species  which  is  really 
widely  distributed — this  is  P.  dorsalis,  which  was  first 
described  by  Fletcher  from  Warragul,  Gippsland.  Since 
then  it  has  been  obtained  in  West  and  South  Gippsland, 
from  the  Otway  district,  from  the  Grampians,  and  from 
Ores  wick  and  Castlemaine.  It  is  not  only  widely  spread, 
but  is  also  abundant  in  numbers,  almost  always  forming  the 
majority  of  specimens  of  any  collection  in  West  or  South 
Gippsland  especially.  It  is  interesting  to  note  that  an  allied 
form,  Perichceta  stirlingi,  is  apparently  prevalent  in  South 
Australia. 
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The  distribution  of  the  former  species  is  in  marked  contrast 
to  that  of  most.  Certain  forms,  such  as  P.  tanjilensis  and 
yarraensis,  ai'e  characteristic  of  the  Upper  Yarra  Valley 
especially.  Perichceta  fieldeH,  a  very  well  marked  form, 
has  only  come  from  Fern  Tree  Gully  and  Sassafras  Gully 
and  the  hills  outside  Narre  Warren,  all  of  which  localitie? 
lie  within  a  small  compass.  P.  bakeH,  copelandiy  and 
obscura,  are  characteristic  of  the  Warragul  district  in 
Gippsland,  and  P,  dendyi  is  an  interesting  form  recorded  as 
yet  only  from  Healesville.  P.  lateralis  has  been  found  only 
in  North  West  Victoria  and  is  closely  allied  to  the  South 
Australian  species  P.  stirlingi. 

For  valuable  assistance  in  collecting,  I  am  again  indebted 
to  Dr.  Dendy,  Rev.  W.  Fielder,  and  Messrs.  French,  Frost, 
Shephard,  Hall,  Steel,  Mann,  Copeland,  Brittlebank,  D.  le 
Souef,  R.  H.  Anderson  and  H.  Giles. 

Unless  otherwise  stated,  the  description  always  refers  to 
spirit  specimens.  Such  structures  as  the  accessory  copulatory 
ones  are  only  evident  after  preservation,  and  examination  of 
numerous  specimens  shows  that  spirit  exerts  a  uniform 
action  upon  these. 

(1)  PeHchceta  copelandi,  sp.  n.  (Figs.  52,  53, 54, 76).  Length 
of  spirit  specimen  5  inches,  f  inch  broad.  Number  of 
segments  about  1 75. 

Dark  purple  colour  dorsally,  with  a  darker  median  line. 

Prostomium  completely  dovetailed  into  the  peristomium, 
and  marked  by  a  median  groove. 

Clitellum  not  strongly  marked,  occupying  segments  13-17, 
but  not  always  the  anterior  part  of  1:^  or  the  posterior  of  17. 

Setae.  The  first  setigerous  segment  has  10  on  each  side, 
after  this  and  to  the  posterior  end  of  the  clitellum  the 
number  varies  from  15-17.  Behind  segment  20,  it  varies 
from  23-25.  On  the  last  6  or  7  segments  the  setae  are 
difficult  to  see.  Dorsal  and  ventral  median  lines  free  of 
setae. 

Male  pores  on  papillatj  in  segment  18,  at  the  level  of  the 
interval  between  the  two  inner  setae  of  each  side. 

Oviduct  pores  on  segment  14  anterior  to,  and  at  the  level 
of  the  interval  between  the  two  inner  setae  of  each  side. 

Spermathecal  pores,  5  pairs  placed  on  the  line  between 
segments  4-9,  very  slightly  dorsal  of  the  level  of  the  inner- 
most setae. 
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Accessory  copulatory  structures.  A  pair  of  elliptical  tumid 
patches  between  segments  16  and  17,  at  the  level  of  the 
interval  between  the  inner  two  setae  of  each  side.  A  pair 
between  segments  17  and  18,  at  the  level  of  the  interval 
between  the  second  and  third  setae  of  each  side ;  a  pair  at 
the  same  level  between  segments  18  and  19,  and  another 
between  segments  19  and  20.  The  male  openings  lie  ventral 
of  these  structures  and  not  dorsal,  as  in  the  case  of  the 
similar  ones  present  in  P.  bakeri.  A  series  of  pairs  of 
small  elliptical  patches  marked  by  distinct  pores  on  the  very 
anterior  margins  of  segments  9-1 3,  each  one  slightl}^  dorsal 
of  the  innermost  setae  of  its  side.  These  patches  in  segment 
9  are  enlarged  and  include  the  openings  of  the  spermatheca3. 
An  additional  pair,  with  similar  relationships,  may  be  present 
on  segment  8. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Kephridiopores  not  visible  externally. 

Alimentary  canaL  Gizzard  present  in  segment  5.  No 
true  calciferous  ghvnds,  but  vascular  swellings  are  present  in 
segments  9-15.     Large  intestine  commences  in  segment  17. 

Circulatory  system.  Single  dorsal  vessel,  with  the  last  pair 
of  hearts  in  segment  12.     No  supra-intestinal  vessel  present. 

Excretory  system.     Meganephric. 

Reproductive  s^^stem.  Testes,  two  pairs  in  segments  10 
and  11,  into  which  the  ciliated  rosettes  open. 

Prostates  long,  coiled,  and  tubular,  occupying  segments  18  22. 

Sperm  sacs,  three  pairs  attached  respectively  to  tlici 
posterior  wall  of  segment  9  and  the  anterior  of  segments 
12  and  13.     Saccular  in  form. 

Ovaries  in  segment  13,  with  oviducts  opening  into  the 
same  segment. 

Spermathecai,  5  pairs  present  in  segments  5-9,  eacli 
consisting  of  a  large  sac  and  short  diverticulum. 

Habitat.  Warragul  district.  I  have  associated  with  this 
characteristic  Gippsland  perichsete  the  name  of  Mr.  Hugh 
Copeland,  to  whom  I  am  much  indebted  for  frequent  and 
valuable  assistance  in  collectino*. 

(2)  Perichceta  obscura,  sp.  n.  (Figs.  4,  5,  G,  70).  Length  of 
spirit  specimen  2f  inches,  about  ^-  inch  broad. 
Number  of  segments  90-100. 

Prostomium  completely  dovetailed  into  the  peristomiuin. 
Clitellum  complete,  and  extending  over  segments  14-lti, 
together  with  the  posterior  part  of  1 3. 
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Setse,  from  9-Jl  on  eacli  side  in  front  of  the  clitellum  ; 
behind  this,  10-12  each  side.  Dorsally  and  ventrally  there 
is  a  median  space  free  of  setse. 

Male  pores  on  segment  18  on  papillae,  on  a  level  with  the 
second  seta  on  each  side. 

Oviduct  pores  on  segment  14  anterior  to,  and  very 
slightly  ventral  of,  the  level  of  the  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 

5  and  6,  6  and  7,  7  and  8,  8  and  0,  at  the  level  of  the  second 
setse  of  each  side. 

Accessory  copulatory  structures.  A  pair  of  elliptical 
tumid  patches  between  segments  IG  and  17,  at  the  level  of 
the  interval  between  the  two  inner  setae  of  each  side.  A 
pair  at  the  same  level  on  the  anterior  part  of  segment  18, 
and  another  between  segments  17  and  18,  at  the  level  of  the 
interval  between  the  second  and  third  setae  of  each  side.  A 
bWoUen  tumid  ridge  occupies  the  posterior  part  ventrally  of 
segment  18,  and  the  anterior  of  segwient  19,  extending 
outwards  as  far  as  the  level  of  the  third  seta  of  each  side. 
A  ridge  on  the  posterior  part  of  segment  19,  and  anterior  of 
segment  20,  extending  outwards  as  far  as  the  level  of  the 
second  seta  of  each  side.  These  structures,  and  especially 
the  two  on  each  side  immediately  in  front  of  the  male 
openings,  are  very  characteristic. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true 
calciferous  glands  present,  but  vascular  swellings  in 
segments  12-15  ;  those  in  14  and  15  being  especially  large. 
Large  intestine  commencing  in  segment  ]  7. 

Circulatory  system.  Dorsal  vessel  single  ;  last  heart  in 
segment  12.  Those  in  segments  10,  11,  12  large;  those  in 
segments  7,  8,  9  small.  Supra-intestinal  vessel  in  segments 
9-12. 

Excretory  system.     Meganephric. 

Reproductive  system.  Testes,  two  pairs  in  segments 
10  and  11,  into  which  open  the  rosettes. 

Prostates  tubular,  coiled,  extending  through  segments 
17,  18,  and  19. 

Sperm  sacs,  two  pairs  attached  respectively  to  the  anterior 
wall  of  segment  12,  and  the  posterior  of  segment  9. 

Ovaries  in  segment  13,  the  oviducts  opening  into  the  same 
segment. 
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Spermathecae,  five  pairs,  in  segments  5-9.     Each  consisting 
of  a  sac,  with  a  diverticulum  half  the  length  of  the  sac. 
Habitat.     Warragul,  Fern  Tree  Gully. 

(3)  Perichceta  sylvatica,  sp.  n.  (Figs.  34,  35,  36,  68).  Length 
of  spirit  specimen  3  inches,  less  than  J  inch  broad. 
Number  of  segments  about  100. 

Prostomium  not  completely  dovetailed  into  the  peris- 
tomium  (about  three-quarters).  The  peristomium  marked 
by  a  fairly  distinct  median  ventral  cleft. 

Clitellum  occupying  segments  14,  15,  16,  with  the 
posterior  part  of  1 3,  and  the  anterior  of  17. 

Setae,  12  on  each  side,  except  in  the  first  two  setigerous 
segments,  where  there  are  10. 

Male  pores  on  segment  1 8,  slightly  ventral  of  the  level  of 
the  second  setae. 

Oviduct  pores  on  segment  14  ventral  of,  and  very  slightly 
anterior  to,  the  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  6,  6  and  7,  7  and  8,  8  and  9,  each  at  the  level  of  the 
innermost  seta. 

Accessory  copulatory  structures.  Two  pairs  of  faintly 
marked  circular  patches  on  segments  16  and  17,  at  the  level 
of  the  interval  between  the  two  inner  setae  of  each  side.  A 
pair  of  well  marked  elliptical  patches  on  segment  10, 
posterior  to,  and  at  the  level  of,  the  interval  between  the 
second  and  third  setae  of  each  side. 

Dorsal  pores  present,  the  first  between  segments  5  and  6. 

Alimentary  canal.  Gizzard  in  segment  5.  Three  pairs  of 
well  marked  calciferous  glands  present  in  segments  10,  11, 
and  12.     Large  intestine  commencing  in  segment  15. 

Circulatory  system.  Dorsal  vessel  single,  the  la.st  heart 
in  segment  12. 

Excretory  system.     Plectonepbric. 

Reproductive  system.  Testes  in  segments  10  and  11, 
rosettes  opening  into  the  same  segments. 

Prostates  small,  flattened  and  bilobed,  but  with  a  sinorje 
duct.     In  segment  18. 

Sperm  sacs,  two  pairs,  one  attached  to  the  anterior  wall 
of  segment  12,  the  other  to  the  posterior  wall  of  segment  9. 
Saccular  in  form. 

Ovaries  in  segment  IS,  the  oviducts  opening  into  the 
same  segment. 
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SpermathecsB,  five  pairs,  in  segments  5-9.  Each  consisting 
of  a  sac,  with  a  diverticulum  about  the  same  length  as  the 
latter. 

Habitat.     Fern  Tree  Gully. 

(4)  Periclweta  hoggii,  sp.  n.  (Figs.  28,  29,  30,  80).  Length 
of  spirit  specimen  4J  inches,  J  inch  broad.  Number 
of  segments  about  125. 

Prostomium  not  completely  dovetailed  into  the  peristo- 
mium  (about  one-half).  The  latter  has  a  distinct  median 
ventral  cleti. 

Clitellum  occupying  the  posterior  part  of  segment  13, 
together  with  the  segments  14,  15,  16,  and  the  anterior  part 
of  segment  17. 

Setae,  except  the  first  two  segments,  12  on  each  side. 

Male  pores  on  papillse  in  segment  18,  at  the  level  of  the 
innermost  seta  on  each  side. 

Oviduct  pores  on  segment  14  ventral  of,  and  anterior  to^ 
the  level  of  the  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  C,  6  and  7,  8  and  9,  at  the  level  of  the  innermost 
setae.  • 

Accessory  copulatory  structures.  Paired  tumid  patches 
sliglitly  anterior  to,  and  at  the  level  of,  the  innermost  setae 
in  segments  20,  21  and  22.  A  median  ventral  ridge,  occupy- 
ing the  space  between  the  two  innermost  papillae,  is  present 
on  segments  17  and  19.  On  segments  20,  21,  and  22,  median 
ventral  ridges  are  usually  present,  connecting  the  circular 
patches  across  the  median  line. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  True  calciferous 
glands  in  segments  10,  11,  12.  Large  intestine  commencing 
in  segment  15. 

Circulatory  system.  Single  dorsal  vessel.  Last  heart  in 
segment  1 2.     Small  hearts  in  segments  6-9. 

Excretory  system.     Plectonephric. 

Reproductive  system.  Testes  in  segments  10  and  11, 
with  rosettes  opening  into  the  same  segments. 

Prostates  small,  flattened,  and  bilobed  with  a  single  duct. 

Sperm  sacs,  two  pairs ;  one  attached  to  the  anterior  wall 
of  segment  12,  the  other  to  the  posterior  wall  of  segment  9. 

Ovaries  in  segment  13,  oviducts  opening  into  the  same 
segment. 
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Spermathecse,  5  pairs,  in  segments  5-9.  Each  with  a  sac 
and  diverticulum  more  than  three-quarters  the  length  of  the 
former. 

Habitat.     Mt.  Macedon  and  Healesville  (Dr.  Deudy). 

The  first  specimens  were  found  at  Mount  Macedon,  whilst 
collecting  with  Mr.  H.  R.  Hogg,  to  whom  I  am  indebted  for 
valuable  assistance,  and  whose  name  is  associated  with  this 
form. 

(5)  Perichceta  hallii  (Figs.  40,  41,  42,  69).  Length  of  spirit 
specimen  If  inches,  a  little  more  than  ^  inch  broad. 
Number  of  segments  about  100. 

Prostomitrm  not  completely  dovetailed  into  the  peris- 
tomium  (about  three-quarters).  The  peristomium  with  a 
distinct  median  ventral  cleft. 

Clitellum  not  very  strongly  developed,  lighter  coloured 
than  the  surrounding  parts,  and  occupying  segments  13-17. 

Setai  somewhat  difficult  to  see.  In  front  of  clitellum, 
12  or  13  on  each  side  ;  behind,  12-16  on  each  side. 

Male  pores  on  very  strongly  marked  paj)ill8e  on  segment 
18,  the  openings  being  slightly  dorsal  to  the  level  of  the 
innermost  setae.  Between  the  papillae  is  a  deep  depression 
extending  on  to  segments  17  and  19. 

Oviduct  pores  on  segment  14. 

Spermathecal  pores,  five  pairs. 

Accessory  copulatory  structures.  Three  pairs  of  well 
marked  elliptical  tumid  patches,  each  with  a  median  linear 
depression  on  the  posterior  portions  of  segments  9,  10,  and 
1 1 ,  and  extending  over  a  space  equal  to  that  between  setae 
1  and  3  on  each  side.  A  smaller  patch  on  the  anterior  part 
of  the  segments  9  and  10,  confluent  with  the  larger  posterior 
one,  but  not  so  strongly  marked. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  True  calci- 
ferous  glands  present  in  segments  10,  11,  and  12.  Large 
intestine  commencing  in  segment  17. 

Circulatory  system.  Dorsal  vessel  single.  Last  heart  in 
segment  12. 

Excretory  system.     Plectonephric. 

Reproductive  system.  Testes  in  segments  10  and  11,  into 
which  the  rosettes  open.  The  same  segments  are  tilled  with 
sperm. 

Prostates  small,  flattened,  and  bilobed,  but  with  a  single 
duct  on  each  side,  in  segment  18. 
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Sperm  sacs  attached  to  the  anterior  wall  of  segment  12, 
and  the  posterior  wall  of  segment  9,  with  a  smaller  pair 
attached  to  the  anterior  wall  of  segment  14. 

Ovaries  in  segment  13,  into  wliich  the  oviducts  open. 
^     Spermathecse,  5  pairs,  in  segments  o,  6,  7,  8,  and  9.    Each 
consisting  of  a  sac,  with  a  diverticulum  more  than  half  as  long 
as  the  former. 

Habitat.     Castlemaine.     Collected  by  Mr.  T.  S.  Hall,  M.  A. 

(6)  Fenchceta  rubra,  sp.  n.  (Figs.  25,  26,  27).  Length  of 
spirit  specimen  2 J  inches,  breadth  about  ^  inch. 
Number  of  segments  80-90. 

Prostomium  not  completely  dovetailed  into  the  peristo- 
miura  (about  |).  The  peristomium  with  a  distinct  median 
ventral  cleft. 

Clitellum  distinct  and  complete,  occupying  segments  14-16. 

Setae,  in  front  of  the  clitellum  10  each  side,  behind  12. 

Male  pores  on  distii^ct  papillae  on  segment  18,  at  the  level 
of  the  third  seta  of  each  side. 

Oviduct  pores  on  segment  14  anterior  to,  and  ventral  of, 
the  first  setse. 

Spermathecal  pores,  5  pairs,  between  segments  4  and  5, 
5  and  6,  6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the  second 
seta  of  each  side. 

Accessory  copulatory  structures.  Median  ventral  ridges 
occupying  the  anterior  portions  of  segments  17,  19,  20,  21, 
22  and  23.  On  segment  1 0,  two  strongly  marked  circular 
patches,  with  central  depressions,  placed  posterior  to  the  setae 
and  at  the  level  of  the  interval  between  the  second  and 
third  setae.  On  segments  6,  7,  8  and  9  in  the  median  ven- 
tral space  devoid  of  setae,  and  anterior  to  the  level  of  the 
latter,  are  pairs  of  closely  apposed  circular  tumid  patches, 
each  with  a  central  pore-like  depression.  On  segment  5,  a 
median  ventral  patch. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  True  cal- 
ciferous  glands  in  segments  10,  1 1  and  12.  Large  intestine 
commencing  in  segment  15. 

Circulatory  system.  Dorsal  vessel  single.  Last  heart  in 
segment  12. 

Excretory  system.     Plectonephric. 

Reproductive  system.  Testes,  two  pairs  in  segments 
10  and  11,  into  which  the  rosettes  open. 
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Pi'ostates  small,  flattened,  and  bilobed,  but  with  a  single 
duct  in  segment  18. 

Sperm  sacs  attached  to  the  posterior  wall  of  segment  9, 
the  anterior  of  segment  12,  and  a  small  pair  to  the  anterior 
of  segment  14. 

Ovaries  in  segment  13,  with  oviducts  opening  into  the 
same  seorment. 

Spermathecse,  five  pairs,  in  segments  5-9.  Each  consisting 
of  a  large  sac,  with  a  diverticulum  of  about  the  same  length 
as  the  sac. 

Habitat.  Tallarook,  Goulburn  River.  Collected  by 
Mr.  A.  H.  S.  Lucas.  This  is  locally  known  as  the  "  red 
worm." 

(7)  Perichceta  frenchii,  sp.  n.  (Figs.  31,  32,  33,  79).  Length 
of  spirit  specimen  2-4  inches,  breadth  about  |  inch. 
Number  of  segments  110. 

Spirit  specimens  are  dark  purple  colour  in  front  of  the 
elitellum,  save  on  the  mid- ventral  surface ;  dark  purple 
median  dorsal  line  ;  the  rest  of  the  body  a  dirty  white. 

Prostomium  not  completely  dovetailed  into  the  peris- 
tomium  (about  half).  The  peristomium  marked  by  a 
distinct  median  ventral  cleft. 

Clitellum  occupying  segments  13-16,  together  with  some- 
times the  anterior  part  of  .  7  dorsally. 

Setae,  10  each  side  in  front  of  the  clitellum,  behind  this 
12  each  side. 

Male  pores  on  papillae  on  segment  18,  at  the  level  of  the 
interval  between  the  two  inner  setttj  of  each  side.  A 
distinct  depression  between  the  two  papillae. 

Oviduct  pores  on  a  small  elliptical  patch  on  segment  14, 
anterior  to,  and  slightly  ventral  of,  the  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  ti,  6  and  7,  7  and  8,  8  and  9.  at  the  level  of  the 
innermost  setae  on  each  side. 

Accessory  copula tory  structures.  Median  ventral  ridges, 
with  linear  depressions  on  the  anterior  parts  of  segments 
19,  20,  21  and  22.  Median  ventral  ridges  on  the  posterior 
parts  ot*  segments  9  and  10  ;  the  anterior  of  the  two,  small. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  True  calciferous 
glands  in  segments  10,  11  and  12.  Large  intestine  com- 
mencing in  segment  1 5. 
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Circulatory  system.  Dorsal  vessel  single,  the  last  heart  in 
segment  12. 

Excretory  system.     Ple3tonephric. 

Reproductive  system.  Testes  in  segments  10  and  11, 
rosettes  in  the  same  segments. 

Prostates  flattened,  bilobed,  one  half  in  segment  18,  the 
other  in  segment  19 ;  each  half  with  a  short  separate  duct, 
the  two  uniting  on  each  side  in  segment  18. 

Sperm  sacs  attached  to  the  posterior  wall  of  segment  9, 
and  the  anterior  of  segment  12.     Saccular  in  form. 

Ovaries  in  segment  13,  into  which  the  oviducts  open. 

Spermathecae,  five  pairs,  in  segments  5-9.  Each  consisting 
of  a  sac,  with  a  diverticulum  longer  than  the  latter,  and 
terminating  in  a  slightly  swollen  part. 

Habitat.  Loch,  S.  Gippsland  ;  Narre  Warren,  Waratah 
Bay  (Mr.  W.  Mann). 

Found  abundantly  under  logs  at  Narre  Warren  by  Mr. 
French  and  myself  I  have  much  pleasure  in  associating  with 
this  the  name  of  Mr.  French,  the  Government  Entomologist 
of  Victoria,  to  whom  I  am  much  indebted  for  frequent  and 
valuable  assistance.  This  is  one  of  those  forms  which  make 
burrows,  coming  to  the  su^-face  under  logs  and  stones,  in 
which  position  the  burrow  lies  open,  the  upper  surface  being 
closed  in  by  the  log  or  stone. 

(8)  Ferichceta  steelii,  sp.  n.  (Figs.  h7,  38,  39).  Len^gth  of 
spirit  specimen  2J  inches,  breadth  about  ^  inch. 
Number  of  segments  about  120. 

Prostomium  incompletely  dovetailed  into  the  peristomium 
(about  f).  The  peristomium  marked  by  a  distinct  median 
ventral  cleft. 

Body  dark  purple-brown  at  the  anterior  end,  with  a  dark 
median  dorsal  line  along  the  body.  Light  brown  behind  the 
olitellum,  except  the  dorsal  portion  close  to  the  latter. 

Setae.  The  tiist  3  segments  have  1 1  on  each  side,  after 
this  there  are  1 2  setai  on  each  side. 

Male  pores  on  segment  12,  at  the  level  of  the  innermost 
setse,  but  not  on  papillae. 

Oviduct  pores  on  segment  14. 

Spermathecal  pores,  5  pairs,  between  segments  4  and  5,  5 
and  6,  6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the  second 
seta  of  each  side. 

Accessory  copulatory  structures  not  developed,  except  a 
slight  median  ventral  ridge  on  segment  17. 
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Dorsal  pores  present,  the  first  between  segments  3  and  4. 

Alimentary  canal.  Gizzard  in  segment  5.  True  ealci- 
ferous  glands  in  segments  10,  11  and  12.  Large  intestine 
commencing  in  segment  15. 

Circulatory  system.  Dorsal  vessel  single.  Hearts  in 
segments  5-12,  the  last  three  large. 

Excretory  system.     Plectonephric. 

Reproductive  system.  Testes  in  segments  10  and  11,  into 
which  the  rosettes  open. 

Prostates  small,  flattened,  bilobed,  but  with  a  single  duct  in 
segment  18. 

Sperm  sacs  attached  to  the  anterior  wall  of  segment  12, 
and  the  posterior  of  segment  9. 

Ovaries  in  segment  13,  into  which  the  oviducts  open. 

Spermathecse,  five  pairs,  in  segments  5-9.  Each  consisting 
of  a  sac,  with  a  diverticulum  about  half  the  length  of  the 
former. 

Habitat.     Woodend.     Collected  by  Mr.  T.  Steel. 

(9)  PeHchceta  lateralis,  sp.  n.  (Figs.  55,  56,  57,  78).  Length 
of  spirit  specimen  3-3J  inches,  breadth  less  than  ^ 
inch.     Number  of  segments  126. 

Prostomium  not  completely  dovetailed  into  the  peris- 
tomium  (about  |).  The  prostomium  marked  by  a  median 
ventral  cleft. 

Clitelluin  complete,  lighter  coloured  than  the  surrounding 
parts,  occupying  segments  14,  15  and  16. 

Seta3  in  front  of  the  ciitellum,  10  or  11  each  side ;  beUind 
the  ciitellum,  10-12  each  side,  x 

Male  pores  on  papillae  on  segment  18,  at  the  level  of  the 
interval  between  the  second  and  third  setse  of  each  side. 

Oviduct  pores  on  segment  14  ph.ced  on  an  elliptical  patch, 
each  opening  almost  at  the  same  level  as,  and  very  slightly 
in  front  of,  the  innermost  seta  of  each  side. 

Spermathecal  poies,  three  pairs,  between  segments  6  and  7, 
7  and  8,  8  and  9,  at  the  level  of  the  fifth  seta  of  each  side. 

Accessory  copulatory  structures.  A  pair  of  small  papillae 
each  immediately  in  front  of,  and  confluent  with,  one  of 
the  papillae  bearing  the  male  opening.  In  addition  to  these, 
which  aie  very  characteristic,  two  small  pairs  of  tumid 
patches  may  be  present  at  the  level  of  the  innermost  setae, 
one  half  on  segments  18  and  19,  the  other  half  on  segments 
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]  9  and  20,  and  another  pair  may  be  present  at  the  level  of 
the  interval  between  the  two  inner  rows  of  setae  on  each 
side,  half  on  segments  9  and  10. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Ab'mentary  canal.  Gizzard  in  segment  5.  No  true 
calciferoua  glands  present,  but  vascular  swellings  present 
in  segments  9-12.     Large  intestine  commencing  in  segment 

17. 

Circulatory  system.  Dorsal  vessel  single.  Hearts  in 
segments  6-12. 

Excretory  system.     Plectonephric. 

Reproductive  system.  Testes,  in  pairs,  in  segments  10  and 
1 1,  with  rosettes  opening  into  the  same  segments. 

Prostates  flattened  and  ^  elongate,  with  a  somewhat 
mammillate  surface.  Each  is  leaf-shaped,  the  single  duct 
running  up  the  centre  in  the  position  of  a  mid-rib.  Extend- 
ing through  segments  18-21. 

Sperm  sacs,  three  pairs,  one  pair  on  the  anterior  wall  of 
segments  11  and  12;  another  on  the  posterior  wall  of 
segment  9.     Sac-like  in  form. 

Ovaries  in  segment  13,  into  which  the  oviducts  open. 

Spermathecae,  three  paii*s,  in  segments  7,  8  and  9.  Each 
consisting  of  a  sac,  with  a  long  coiled  tubular  diverticulum. 

Habitat.  Castlemaine  (collected  by  Mr.  T.  S.  Hall). 
Tallarook,  Goulburn  Valley  (collected  by  Mr.  A.  H.  S.  Lucas.) 

(10)  Perichceta  dendyi,  sp.  n.  (Figs.  49,  50,  51,  77).  Length 
of  spirit  specimen  2^  inches,  breadth  about  ^ 
inch.  Number  of  segments  about  160.  Colour 
yellowish  when  alive. 

Prostomium  completely  dovetailed  into  the  peristomium, 
the  former  being  distinctly  wedge-shaped. 

Clitellum  complete,  occupying  segments  14-16.^ 

Setae,  as  far  back  as  segment  19,  there  are  6  on  each  side, 
arranged  in  pairs ;  segment  20  has  8  each  side,  in  pairs, 
behind  this  increased  to  10  each  side,  and  at  the  posteiior end 
vary  from  7-10.  The  inner  two  on  each  side  remain  regular 
along  the  whole  length  of  the  body. 

Male  pores  on  slight  papillae  on  segment  18,  at  the  level 
of  the  interval  between  the  two  inner  setae  of  each  side. 

Oviduct  pores  on  segment  1 4. 

Spermathecal  pores,  four  pairs,  between  segments  5  and  6, 
6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the  innermost 
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Accessory  copulatory  structures.  Narrow  tumid  ridges 
placed  on  the  mid- ventral  lines  between  segments  17  and 
18,  18  and  19,  19  and  20.  The  single  ridge  may  be  divided 
into  two  halves,  the  centre  of  each  half  corresponding  with 
the  level  of  one  of  the  innermost  setae.  Special  small  tumid 
patches  are  constantly  present,  surrounding  the  openings  of 
the  two  posterior  pairs  of  spermathecae. 

Dorsal  pores  present,  the  first  between  Segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true  cal- 
ciferous  glands  present.  Vascular  swellings  in  segments 
9—12.     Large  intestine  commencing  in  segment  18. 

Circulatory  system.  Dorsal  vessel  single.  Hearts  in 
segments  8-12.  A  supra  -  intestinal  vessel  present  in 
segments  9-12. 

Excretory  system.     Meganephric. 

Reproductive  system.  Two  pairs  of  testes  in  segments 
10  and  11,  into  which  open  the  rosettes. 

Prostates,  flattened  bodies  folded  over  the  intestine  on 
each  side  in  segment  18. 

Sperm  sacs,  two  pairs,  one  attached  to  the  anterior  wall 
of  segment  1 2,  the  other  to  the  posterior  wall  of  segment  9. 
Sac-like  in  form. 

Ovaries  in  segment  13,  with  oviducts  opening  into  the 
same  segments. 

Spermathecae,  four  pairs,  in  segments  6,  7,  8  and  9.  Each 
consisting  of  a  long  sac,  with  a  very  short  diverticulum  at 
its  base. 

Habitat.  HealesviUe  (collected  by  Dr.  Dendy),  living  in 
rotten  logs. 

I  have  much  pleasure  in  associating  with  this  the  name  of 
Dr.  Dendy. 

(11)  Perichceta  lochensisy  sp.  n.  (Figs.  1,  2,  3).     Length  of 
spirit  specimen  3  inches,  breadth  about  ^  inch. 

Prostomium  not  completely  dovetailed  into  the  peristomium 
(about  f). 

Clitellum  well-marked  and  complete,  extending  over  seg- 
ments 14-16,  and  including  also  the  posterior  part  of  segment 
13. 

Setae ;  the  usual  number  on  each  side,  as  far  back  as  the 
17th  segment,  is  9;  there  may  occasionally  be  11  ;  after  and 
including  the  19th  segment  there  are  10.     A  small  posterior 
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part  of  the  body,  distinct  from  tiie  rest  by  its  liojhter  colour 
and  flattened  shape,  dorso-ventrally,  has  16-J9  setse  on  each 
side. 

Male  pores  on  slight  papillae  on  segment  18,  at  tlie  level  of 
the  interval  between  the  two  inner  setse  of  each  side. 

Female  pores  on  segment  1 4?  anterior  to,  and  ventral  of, 
the  level  of  the  two  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  6,  6  and  7,  7  and  8,  8  and  9,  difficult  to  see. 

Accessory  copulatory  structures.  Segments  17  and  1 8  have 
their  mid-ventral  parts  tumid.  A  special  swollen  part  lies 
immediately  in  fiont  of  the  male  opening  on  each  side,  and 
there  are  tumid  ridges  ventrally  between  segments  18  and 
19,  19  and  20,  but  these  are  not  strongly  marked. 

Dorsal  pores  present. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true  calci- 
ferous  glands,  but  vascular  swellings  are  present  in  segments 
12-15.     Large  intestine  commencing  in  segment  17. 

Circulatory  system.  Dorsal  vessel  single.  Hearths  in 
segments  8-12,  the  first  two  being  small. 

Excretory  system.  Meganephric.  Each  nephridium  has 
a  large  sac. 

Reproductive  SJ^stem.  Two  pairs  of  testes  in  segments  10 
and  11,  into  which  the  rosettes  open. 

Prostate?  coiled,  tubular,  occupying  segments  1 8-2 J. 

Sperm  sacs,  two  pairs,  one  attached  to  the  anterior  wall  of 
segment  1 2,  the  other  to  the  posterior  wall  of  segment  9. 

Ovaries  in  segment  13,  into  wluch  the  oviducts  open. 

Spermathecae,  5  pairs,  in  segments  5,  6,  7,  8,  and  9,  each 
consisting  of  a  sac  and  diverticulum  less  than  half  the  length 
of  the  former. 

Habitat.     Loch,  S.  Gippsland,  under  logs. 

(12)  Perichoeta  dubla,  sp.  n.  (Figs.  46,  47,  48,  67).  Length 
of  spirit  specimen  If  inches,  breadth  J  inch.  Numl>er 
of  segments,  about  1 00. 

Prostomium  completely  dovetailed  into  the  peristomium. 

Clitellum  extending  over  segments  13-17  ;  lighter  colour 
than  the  surrounding  parts ;  not  thick  and  glandular,  and 
scarcely  noticeable  ventrally. 

Setae.  The  first  setigerous  segment  has  6  on  each  side, 
the  15  following  ones  have  8;  behind  this  the  number  varies 
from  9-12. 
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Male  pores  on  papillae  on  segment  18,  at  the  level  of  the 
interval  between  the  two  inner  setse  of  each  side. 

Oviduct  pores  on  segment  1 4  slightly  anterior  to,  and  very 
nearly  on,  the  same  level  as  the  innermost  setae  of  each  side. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  6,  6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the  intervals 
between  the  two  inner  setse  of  each  side. 

Accessory  copulatory  structures.  These  resemble  somewhat 
those  of  P.  haheriy  but  the  two  forms  may  be  distinguished 
by  the  position  of  the  spermathecal  pores  and  the  form  of  the 
prostate.  Between  segments  17  and  18,  18  and  19,  and  19 
and  20,  are  three  pairs  of  elliptical  tumid  patches,  nearer  to 
the  median  line  than  the  male  pores. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true 
calciferous  glands,  but  vascular  swellings  in  segments  9-14. 
Large  intestine  commencing  in  segment  18. 

Circulatory  system.  Single  dorsal  blood-vessel.  Hearts 
in  segments  5-J2,  those  in  segments  5-8,  small.  No 
continuous  supra-intestinal  vessel,  but  one  in  each  of  the 
segments  1 2-8  (?),  which  is  connected  with  the  dorsal  vessel 
in  the  posterior  part  of  the  segment,  and  ends  blindly  in  the 
anterior  part. 

Excretory  system.     Meganephric. 

Reproductive  system.  Two  pairs  of  testes  in  segments 
10  and  11,  into  which  the  rosettes  open. 

Prostates  coiled  and  tubular,  extending  through  segments 
18  and  19,  the  blind  end  being  in  segment  18. 

Sperm  sacs,  two  pairs,  one  attached  to  the  anterior  wall 
of  segment  12,  the  other  to  the  posterior  wall  of  segment  9. 

Ovaries  in  segment  J  3,  into  which  the  oviducts  open. 

Spermathecae,  five  pairs,  in  segments  5-9.  Each  consisting 
of  a  long  sac  with  a  short  diverticulum,  about  \  the  length 
of  the  former. 

Habitat.     S.  Warragul  (collected  by  Mr.  W.  Mann). 

(13)  Perichceta  walhallcBy  sp.  n.  (Figs.  43,  44,  45,  66).  Length 
of  spirit  specimen  1  inch,  width  slightly  less  than 
^  inch.     Number  of  segments  88. 

The  form  of  the  body  is  bluntly  tapering  at  both  ends. 
There  is  a  median  broad  dark  purple-brown  band  starting 
immediately  behind  the  clitellum,  and  running  back  half 
way  to  the  posterior  end.     In  the  median  third  of  the  body 
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the  lateral  surfaces  are  of  the  same  colour,  but  chequered 
with  little  rectangular  light  areas. 

The  prostomium  is  not  completely  dovetailed  into  the 
peristomium  (about  \). 

Clitellum  well  marked,  tumid  and  complete,  occupying 
segments  14-16. 

Setae,  in  front  of  the  clitellum,  10  on  each  side  ;  behind, 
12. 

Male  pores  on  segment  18,  at  the  level  of  the  interval 
between  the  two  inner  setae  of  each  side.  Between  the  two 
openings  a  ridge  runs  across  the  mid- ventral  surface,  with  a 
depression  both  in  front  of,  and  behind,  it. 

Oviduct  pores  on  a  small  elliptical  patch  on  segment  1 4, 
anterior  to  the  level  of  the  setae. 

Spermathecal  pores  difficult  to  see  externally. 

Accessory  copulatory  structures.     None  present. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true  cal- 
ciferous  glands.     Large  intestine  commencing  in   segment 

15  (?) 

Circulatory  system.  Dorsal  vessel  single.  Last  heart  in 
segment  12. 

Excretory  system.     Meganephric. 

Reproductive  system.  Two  pairs  of  testes  in  segments 
10  and  1 1  ;  rosettes  opening  into  the  same  segments. 

Prostates  small,  tubular,  coiled,  in  segment  18. 

Sperm  sacs,  one  pair,  attached  to  the  anterior  wall  of 
segment  12.     Sac-like  in  form. 

Ovaries  in  segment  13,  with  oviducts  opening  into  the 
same  segment. 

Spermathecae,  five  pairs,  in  segments  5-9.  Each  con- 
sisting of  a  long  sac  with  a  short  diveiticulum. 

Habitat.     Walhalla  (collected  by  Dr.  Dendy). 

I  have,  unfortunately,  only  one  specimen  (a  mature  one) 
of  this  form.  But  the  shape  and  colouration  of  the  body, 
together  with  the  absence  of  accessory  copulatory  structures, 
render  it  so  distinct  from  other  forms  that  I  have  ventured 
to  distinguish  it  specifically. 

(14)  PerichcBta  diclcsonia,  sp.  n.  (Figs.  7,  8,  y).     Length  of 
spirit  specimens  2  inches,  width  less  than  J  inch. 

Prostomium  completely  dovetailed  into  the  peristomium, 
which  is  marked  by  a  median  ventral  cleft. 

Clitellum  well  marked,  complete,  occupying  segments 
14-16. 
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Setae,  10  on  each  side  in  front  of  the  clitellum  ;  11  in  the 
middle  of  the  body.  The  rows  are  regularly  arranged  along 
the  body. 

Male  pores  on  well  marked  papillae  on  segment  18,  at  the 
level  of  the  second  seta  of  each  side. 

Oviduct  pores  on  segment  14  anterior  to,  and  slightly 
ventral  of,  the  level  of  the  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  6,  6  and  7,  7  and  8,  8  and  9  ;  slightly  dorsal  of  the 
level  of  the  innermost  setae  of  each  side. 

Accessory  copulatory  structures.  Two  well  marked 
elliptical  tumid  patches,  one  immediately  in  front  of,  and 
the  other  immediately  behind,  the  male  openings.  The 
first  half  on  segments  17  and  18,  and  the  second  half  on 
segments  18  and  19. 

Dorsal  pores  pi-esent,  the  first  between  segments  4  and  5. 

Nephridiopores  on  the  anterior  margin  of  the  segments. 
at  the  level  of  the  sixth  seta  of  each  side,  commencing  on 
the  third  sefjment. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true 
calciferous  <?lands.  Larore  intestine  comraencino^  in  seofment 
17. 

Circulatory  .system.  Dorsal  vessel  single.  Hearts  in 
segments  6-12. 

Excretory  system.     Meganepliric. 

Reproductive  sj-stem.  Testes,  two  pairs,  in  segments 
JO  and  11,  into  which  the  rosettes  open.  The  testes  and 
rosettes  on  each  side  in  each  segment,  enclosed  by  a  mem- 
braneous bag  filled  with  sperm. 

Prostates  tabular  and  coiled,  in  seorments  18  and  10. 

Sperm  sacs,  two  pairs,  one  on  the  anterior  wall  of 
segment  12,  the  other  on  the  posterioi-  wall  of  segment  9. 

Ovaries  in  segment  13,  into  which  the  oviducts  open. 

Spermathecae.  five  pairs,  in  segments  o-9.  Each  consist! nof 
of  a  large  sac  and  small  diverticulum,  not  more  than  one- 
third  the  lenorth  of  the  former. 

Habitat.     Fern  Tree  Gully,  under  logs. 

(15)  Perichwta  alsojjhila,  np.  n.  (Figs.  10,  11,  12).  Length 
of  spirit  specimen  1^-2  inches,  breadth  nearl}^  ^  inch. 
Number  of  segments  about  104. 

Prostomium  not  completely  dovetailed  into  the  peris- 
tomium  (about  half).  The  peristomium  marked  by  a 
median  ventral  furrow. 

c 
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Clitellum  well  marked,  complete,  occupying  segments 
14,  15,  16. 

Setae,  in  front  of  the  clitellum,  10-11  each  side  ;  behind 
the  clitellum,  1 3  each  side.     The  rows  regular. 

Male  pores  on  two  fairly  well  marked  papillae  on  segment 
18,  at  the  level  of  the  interval  between  the  second  and  third 
setae  of  each  side. 

Oviduct  pores  on  segment  14  slightly  anterior  to,  and 
ventral  of,  the  level  of  the  setae. 

Spermathecal  pores,  four  pairs,  between  segments  5  and  6, 
6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the  inneimost  setae 
of  each  side. 

Accessory  copulatory  structures.  Two  ridges  with  swollen 
ends,  one  immediately  in  front  of,  the  other  immediately 
behind,  the  male  openings.  Both  have  their  swollen  ends 
at  the  level  of  the  interval  between  the  two  inner  setae  of 
each  side.  One  is  placed  half  on  each  of  the  segments 
17  and  18,  the  other  half  on  each  of  the  segments  18  and  J  9. 
A  smaller  ridge  with  two  confluent  swellings,  half  on  each  of 
segments  16  and  17,  and  situated  in  the  mid-ventral  space 
between  the  innermost  rows  of  setae.  Two  elliptical  tumid 
patches  in  the  mid-ventral  space,  one  on  the  posterior  half  of 
segment  7,  the  other  on  the  posterior  half  of  segment  8. 

Dorsal  pores  present,  the  first  between  segments  4  and  5. 

Nephridiopores  very  prominent,  at  the  level  of  the  seventh 
seta  of  each  side,  and  placed  at  the  anterior  margin  of  each 
segment,  commencing  with  the  third.  On  contraction  in 
spirit,  the  body  wall  in  transverse  section  has  the  form  of  an 
upper  and  lower  half,  meeting  on  each  side  at  an  angle 
which  corresponds  in  position  to  the  nephridiopore. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true 
caiciferous  glands,  but  large  vascular  swellings  in  segments 
14  and  15,  and  smaller  ones  in  segments  9-13.  Large 
intestine  commencing  in  segment  17. 

Circulatory  system.  Dorsal  vessel  single.  Last  heart  in 
segment  12. 

Excretory  system.     Meganephric. 

Reproductive  system.  Two  pairs  of  testes  in  segments 
10  and  11,  into  which  open  the  rosettes. 

Prostates  tubular,  coiled,  in  segment  18. 

Sperm  sacs,  two  pairs,  one  attached  to  the  anterior  wall 
of  segment  12,  the  other  to  the  posterior  wall  of  segment  9» 
Sac-like  in  form. 
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Ovaries  in  set^ment  13,  into  which  die  ovidncts  open. 
Spennathecae,  four  pairs,  in  set^raents  6-9.     Each  consist- 
ing of  a  large  sac  and  short  somewhat  thin  di vertical ura. 
Habitat.     Fern  Tree  Gully,  under  Jogs.. 

(10)  Perichceta  fielderi,  sp.  n.  (Figs.  19,  20,  21,  64?).     Length 
in  spirits  nearly  6  inches,  breadth  ^  inch. 

Both  when  alive  and  when  in  spirits,  the  worm  has  not 
the  sliglitest  resemblance  in  appearance  to  an  ordinary 
perichajte  form.  It  is  only  provisionally  referred  to  this 
genus.  The  body  is  cream  coloured,  with  a  thick  bright 
pink  coloured  clitellum,  and  is  quite  smooth,  there  being 
no  indication  of  setae,  except  in  the  clitellar  region  and 
perhaps  an  odd  one  here  and  there  posteriorly  ;  to  see  the 
setae,  it  is  necessary  to  cut  sections.  Its  general  appearance 
is  clo.sely  similar  to  that  of  a  Megascolides,  to  which  genus 
I  took  it  to  belong  when  collecting  it. 

Prostomium  possibly  completely  dovetailed  into  the  peris- 
tomium,  but  the  latter  is  strongly  ribbed,  two  grooves  being 
continuous  with  the  edges  of  the  prostomium,  which  has 
also  a  median  fun-ow  continued  on  to  the  peristomium. 

Setae,  about  six  on  each  side,  irregularly  arranged  behind 
the  clitellum.  In  segments  13-16,  a  pair  can  often  be  seen 
on  either  side  ventrally. 

Clitellum  well  marked  and  thick,  extending  over  segments 
1 3-1 8  ;  complete,  save  for  two  small  depressed  patches 
ventrally,  one  in  the  middle  of  segment  16,  another  occupy- 
ing the  hinder  part  of  segment  17  ventral!}^,  and  the  anterior 
of  18.  These  depressed  patches  may  be  absent,  and  the 
clitelhim  complete,  in  some  specimens. 

Male  pores  on  two  prominent  papillae,  which  may  have 
their  inner  sides  confluent,  on  segment  18.  The  pores  at 
the  level  of  the  interval  between  the  two  inner  setae  of  each 
side. 

Oviduct  pores  in  a  small  linear  depression  on  the  anterior 
half  of  segment  14,  each  pore  slightly  ventral  of  the  level 
of  the  innermost  setae. 

Spermathecal  pores,  two  pairs,  one  on  the  posterior  margin 
of  segment  7,  anothei*  on  the  posterior  margin  of  segment  8. 
Kach  pore  is  placed  on  a  small,  tumid,  elliptical  patch. 

Accessory  copulatory  structures.  An  elliptical  patch  ven- 
trally, half  on  each  of  segments  19  and  20,  a  similar  one  half 
on  each  of  segments  20  and  21.  Only  out  of  these  may  be 
present. 

c  2 
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Dorsal  pores  present 

Alimentary  canal.  Gizzard  in  segment  15.  Vascular 
swellings  in  segments  11  and  12.  Calciferous  glands  some- 
what ventrally  placed  in  segment  13.  Large  intestine 
commencing  in  segment  17.  Prominent  glandular  tufts 
(pepto-nephridia  ?)  attached  to  the  pharynx. 

Circulatory  system.  Dorsal  vessel  single.  Hearts  in 
segments  8-13.  A  continuous  supra-intestinal  vessel  in 
segments  9-14.     A  lateral  vessel  in  segments  7-13. 

Excretory  system.     Plectonephric. 

Reproductive  system.  Testes  not  visible,  but  a  large 
membranous  sac  on  each  side  in  seorment  1 1  tilled  with 
sperm,  and  enclosing  a  prominent  rosette.  Probably  this 
encloses  also  the  testes. 

Prostates  flattened,  rather  small;  mammillated  surface;  in 
segment  18.  A  large  whitish  swelling  close  to  each  duct, 
containing  penial  setae. 

Sperm  sacs,  one  pair,  attached  to  the  anterior  wall  of 
segment  12. 

Ovaries  in  segment  13,  into  which  the  oviducts  open. 

Spermathecae,  two  pairs,  in  segments  8  and  9.  Each  con- 
sisting of  a  large  sac  and  diverticulum. 

Habitat.  Narre  Warren.  Fern  Tree  Gully  (collected  by 
Rev.  W.  Fielder  and  Mr.  Mann).  Sassafras  Gully  (collected 
by  Mr.  Shephard).  Under  logs,  in  burrows  partly  exposed 
when  the  log  is  lifted,  and  j)artly  penetrating  to  a  depth  of 
one  or  two  feet  beneath  the  surface. 

The  first  specimens  of  this  were  found  by  the  Rev.  W. 
Fielder  and  Mr.  Shephard,  and  subsequently  Mr.  French 
and  myself  found  it  abundantly  at  Narre  Warren.  Its  area 
of  distribution  appears  to  be  very  limited,  as  I  have  never 
found  it  elsewhere,  or  received  it  from  other  districts. 

(17)  PerichcBta  frostiy  sp.  n.  (Figs.  13,  14,  15,  71).  Length 
of  spirit  specimen  G  inches,  breadth  about  J  inch. 
Number  of  segments  about  220. 

As  in  the  case  of  P,  Jielderi,  the  worm  has  not  the  slight- 
est resemblance  in  appearance  to  an  ordinary,  perichsete.  It 
resembles  closely  in  general  appearance  the  group  of  forms  at 
present  classed  together  under  the  genus  Cryptodrilus.  In 
spirit  the  body  is  bleached,  and  the  clitellum  of  a  light 
brown  colour. 

Prostomium  not  at  all  dovetailed  into  the  peristomiuna. 
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Setae,  save  an  odd  one  here  and  there,  are  invisible. 

Clitelliim  strongly  marked,  saddle-shaped,  incomplete 
ventrally,  except  in  the  middle  of  segments  16  and  17, 
extending  over  segments  14-17. 

Male  pores  on  very  prominent  papillse  on  segment  18. 

Oviduct  pores  placed  on  a  ridge  which  runs  across  the 
anterior  part  of  segment  14. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  6,  6  and  7,  7  and  8,  8  and  9. 

Dorsal  pores  present,  the  first  between  segments  3  and  4. 

Alimentary  canal.  Gizzard  in  se^jment  6.  Calciferous 
glands  in  segments  8,  9  and  10.  Vasculai:  swellings  in 
segments  11,  12  and  13.  Large  intestine  commencing  in 
segment  15. 

Circulatory  system.  Doi*sal  vessel  single,  as  far  back  as 
segment  13.  In  segment  14  and  succeeding  ones  to  the 
posterior  end,  it  is  double — that  is,  there  is  a  loop  in  each 
segment,  the  two  parts  uniting  at  the  septum.  Hearts  in 
segments  6-13.  A  lateral  vessel  is  present  on  each  side  in 
segments  8,  9  and  10. 

Excretory  system.     Plectonephric. 

Reproductive  system.  A  single  pair  of  testes  and  rosettes 
in  segment  1 1. 

Prostates  small,  flattened  ;  bi-lobed  ;  in  segment  18. 

Sperm  sacs.  A  pair  attached  to  the  anterior  wall  of 
.segment  12,  and  a  smaller  pair  to  the  anterior  wall  of 
segment  13.     Sac-like  in  form. 

Ovaries  in  .segment  J  3,  into  which  the  oviducts  open. 

Spermathecse,  five  pairs,  in  segments  5-9.  Each  consist- 
ing of  a  short  sub-spherical  sac,  with  a  blunt  rounded 
diverticulum  about  quarter  the  size  of  the  sac. 

Habitat.  Croajingolong,  E.  Gippsland.  Collected  during 
an  expedition  of  the  Field  Naturalists'  Club  of  Victoria  to 
Eastern  Gippsland.  I  have  associated  with  this  the  name 
of  Mr.  Frost,  to  whom  I  am  indebted  for  much  valuable  aid. 

(18;  Peinckceta  goonmurk,  sp.  n.  (Figs.  16,  17,  18).  Length 
in  spirits  4^  inches,  breadth  ^^  of  an  inch.  Number 
of  segments  about  150. 

The  body  is  dark  purple  colour  dorsally.  Laterally  it  is 
dark  purple,  but  chequered  with  little  rectangular  cream 
coloured  areas,  in  the  centre  of  each  of  which  is  a  seta. 
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Cream  white  on  the  ventral  surface.  The  colour  is  much 
the  same  in  spirit-preserved  animals,  as  in  the  fresh  state. 
This  form  is  provisionally  referred  to  the  genus  Perichseta. 

Prostomium  very  slightly  dovetailed  into  the  peristomium. 

Clitellum  well  marked,  complete,  light  grey  in  colour, 
extending  over  segments  13-19. 

Setae.  The  first  setigerous  segment  has  4  setae  on  each 
side.  The  second  5,  then  up  to  the  clitellum  there  are  O.- 
The  20 bh  and  remaining  segments  have  8.  The  setae  are 
irregularly  arranged,  save  the  inner  two  of  each  side. 

Male  pores  on  papillae  on  segment  18,  each  slightly  ven- 
tral of  the  level  of  the  second  setse  of  each  side.  There  is 
a  marked  depression  immediately  in  front  of,  and  behind,  a 
median  ventral  ridge  on  segment  1 8. 

Oviduct  pores  on  segment  14  anterior  to,  and  very  slightly 
ventral  of,  the  level  of  the  innermost  setse. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  G,  6  and  7,  7  and  8,  8  and  9.  Each  slightly  ventral 
of  the  level  of  the  innermost  seta. 

Dorsal  pores. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true  calci- 
ferous  glands,  but  vascular  swellings  in  segments  8-14,  those 
in  segments  13  and  14  smaller  than  the  others.  Large 
intestine  commencing  in  segment  16. 

Circulatory  system.  Dorsal  vessel  double  as  far  forward 
as  the  sixth  segment,  where  the  two  halves  do  not  unite 
anteriorly,  but  pass  forwards  on  to  the  surface  of  the  gizzard. 
In  each  segment  the  two  halves  unite  where  they  pass 
through  the  septum.  In  addition  to  the  dorsal,  there  is  a 
double  supra-intestinal  vessel  in  segments  9-12.  Hearts 
in  segments  8- J 1.  In  segment  8,  the  hearts  arise  from  the 
dorsal  vessel.  In  segments  9-1  J,  they  arise  from  the 
supra-intestinal. 

Excretory  system.  Plectonephric,  associated  with  large 
nephridia  with  internal  funnels  at  the  posterior  end  of  the 
bodv. 

Reproductive  system.  Two  pairs  of  testes  in  segments 
10  and  11.     Rosettes  doubtful. 

Prostates  flattened,  somewhat  fan-shaped  structures  in 
segment  18. 

Sperm  sacs,  a  single  small  pair  attached  to  the  anterior 
wall  of  segment  12.     Sac-like  in  form. 
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Ovaries  in  seo;meut  IfS,  into  which  the  oviducts  open. 

Spermathecse,  five  pairs,  in  segments  -5-9,  gradually 
increasing  in  size  from  before  backwards.  Each  consisting 
of  a*sac,  with  a  short  blunt  rounded  diverticulum. 

Habitat.  Mt.  Goonmurk,  Croajingolong.  Whilst  collect- 
ing in  Croajingolong  I  only  found  this  interesting  form,  the 
colouring  of  which  renders  it  at  once  noticeable,  under  logs 
at  the  head  of  a  fern  gully  on  Mt.  Goonmurk,  at  an  elevation 
of  about  3500  feet.  Mt.  Goonmurk  forms  part  of  the 
Dividinor  Ranore  which  runs  from  east  to  west  across 
Victoria. 

(19)  PerichcBta  yarraensis,  sp.  n.  (Figs.  61,  62,  63,  74). 
Length  of  spirit  specimen  5J  inches,  of  living  form 
7  or  8  inches,  breadth  i  inch. 

In  life  the  body  is  of  a  dull  purple  colour,  darker  dorsally 
than  ventrally.  The  setae  are  placed  on  little  lighter-coloured 
spots.  The  clitellum  stands  out  very  clearly  in  the  living 
form,  being  thick  and  cream  white  in  colour. 

Prostomium  completely  dovetailed  into  the  peristomium. 

Clitellum  thick  and  strongly-marked,  and  extending  over 
segments  J  3-1 7.  The  ventral  surface  of  segments  lo,  16 
and  17  is  not  always  white  and  glandular,  the  clitellum  here 
being  then  incomplete  and  saddle-shaped.  In  other  specimens 
it  is  complete. 

Setae.  The  first  two  setiojerous  seofments  have  four  on  each 
side,  arranged  in  two  couples.  Back  to  the  clitellum  there 
are  two  couples  on  each  side,  and  in  addition  a  fifth  one 
external  to  these.  Occasionally,  but  rarely,  an  additional 
one  may  be  developed,  but  the  worm  can  be  recognised  by 
the  presence  of  five  setae  on  eajh  side,  regularly  arranged  so 
far  back  as  the  clitellum  and  including,  at  any  rate,  the  two 
first  segments  of  this.  Worms  from  four  localities  all  show 
this  feature.  Behind  the  clitellum  the  number  increases  to 
10-14?  on  each  side,  arranged,  save  the  innermost  one,  very 
irregularly.  There  is  left  a  broad  very  irregular  doisal  space 
fiee  from  setae. 

Male  pores  on  slight  papillae,  from  which  penial  setae  may 
be  seen  protruding,  on  segmerit  18,  at  the  level  of  the 
interval  between  the  two  inner  setae  of  each  side. 

Oviduct  pores  on  segment  14?  anterior  to,  and  ventral  of, 
the  level  of  the  innermost  setae. 
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Spermathecal  pores,  five  pairs,  between  segments  4  and  o, 
5  and  C,  6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the  inner- 
most setae. 

Accessory  copulatory  structures.  Three  pairs  of  elliptical 
tumid  patches  in  front  of  the  male  openings,  and  three  or 
four  behind.  One  pair  placed  half  on  segment  17,  and  half 
on  segment  18,  at  the  level  of  the  interval  between  the 
second  and  third  seta  on  each  side.  The  others  placed  at 
the  level  of  the  interval  between  the  two  inner  setse  of  each 
side,  and  placed  respectively  half  on  each  of  the  following 
segments,  15  and  16,  16  and  17,  19  and  20,  20  and  21,  21 
and  22,  22  and  23.  Each  is  marked  by  a  median  linear 
depression. 

Dorsal  pores  present,  the  first  between  segments  5  and  6. 

Alimentary  canal.  Gizzard  in  segment  5.  No  true  calci- 
ferous  glands  present,  but  vascular  swellings  in  segments  13, 
14  and  Jo.     Large  intestine  in  segment  17. 

Circulatory  system.  Dorsal  vessel  single.  A  supra-intes- 
tinal vessel  present  in  segments  10-13.  The  last  heart  in 
segment  12. 

Excretory  system.     Megan ephric. 

Reproductive  system.  Two  pairs  of  testes  in  segments  10 
and  1 1,  into  which  the  rosettes  open.  Tliese  segments  are 
filled  with  masses  of  sperm,  but  these  are  not  enclosed  in 
sacs. 

Prostates  coiled,  tubular,  occupving  segments  18,  19  and 
20. 

Sperm  sacs,  three  pairs.  Two  large  ones  attached  to  the 
anterior  walls  of  segments  12  and  13,  a  smaller  pair  attached 
to  the  posterior  wall  of  segment  9.     Sac-like  in  form. 

Ovaiies  in  segment  13,  into  which  the  oviducts  open. 

Spermathecse,  five  pah*s,  in  segments  5-9.  Each  consist- 
ing of  a  long  sac,  with  a  short  diverticulum  about  one-fifth 
the  lenii^th  of  the  former. 

Habitat.  Tanjil  Track,  near  Wood's  Point.  Warragul. 
Warburton. 

(20)  Ferichceta  tanjilensis.  Lengtli  of  spirit  specimen  3| 
inches,  breadth  |  inch.  The  worm  contracts  very 
much  in  spirits.  When  alive,  it  has  a  dull  grey 
purple  colour. 

Prostomium  completely  dovetailed  into  the  peristomium, 
and  marked  by  a  median  groove  continuous  with  one  which 
runs  along  the  mid-dorsal  Tine  of  the  body. 
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Clitellum  not  strongly  marked,  occupying  segments  14-17, 
and  slightly  darker  than  the  surrounding  parts. 

Setae.  The  number  and  arrangement  varies  slightly,  but 
the  following  description  of  a  particular  specimen  may  be 
taken  as  fairly  representative  : —  The  first  six  setigerous 
segments  have  four  on  each  side,  arranged  in  couples.  The 
seventh  has  four  on  one  side  and  five  on  the  other.  The 
eighth,  four  on  each  side ;  and  the  ninth,  four  on  one  side 
and  six  on  the  other.  The  tenth,  six  on  each  side.  The 
eleventh,  four  on  one  side  and  six  on  the  other.  The  twelfth, 
four  on  one  side  and  seven  on  the  other.  The  thirteenth, 
five  on  each  side.  The  fourteenth,  six  on  each  side.  The 
dfteenth  and  sixteenth,  five  on  one  side  and  six  on  the  other. 
The  seventeenth,  six  on  each  side.  The  eighteenth,  nine- 
teenth, twentieth,  twenty-first,  and  twenty-second  segments 
have  eight  on  each  side,  except  on  the  right  of  the  twentieth, 
where  theie  are  six.  Behind  this,  the  number  varies  from 
G-10  on  each  side.  The  two  inner  rows  on  ea-cli  side  are 
regularly  arranged,  except  during  the  posterior  third  of  the 
body.  The  dorsal  interval  free  from  setae  is  broad  and 
irregular. 

Male  pores  not  on  papillae,  at  the  level  of  the  interval 
between  the  two  inner  setae  of  each  side,  on  segment  18. 

Oviduct  pores  on  segment  14  anterior  to,  and  slightly 
ventral  of,  the  level  of  the  innermost  setae. 

Spermathecal  pores,  five  pairs,  between  segments  4  and  5, 
5  and  G,  6  and  7,  7  and  8,  8  and  9,  at  the  level  of  the 
innermost  setae. 

Accessory  copulatory  structures.  The  whole  of  the  ventral 
surface  of  segments  16-'21  is  deeply  depressed  in  spirit 
specimens.  Four  pairs  of  small  elliptical  tumid  patches  are 
present,  each  at  the  level  of  the  second  seta.  The  first  are 
placed  half  on  segment  16,  half  on  segment  17,  and  the 
remaining  three  respectively,  half  on  segments  17  and  18, 
1 9  and  'li),  20  and  2 1 . 

i)orsal  pores  present,  the  first  between  segments  4  and  5. 

Alimentary  canal.  Circulatory  system.  Excretory  system 
and  Reproductive  oi-gans  similar  to  those  of  P.  yarraensis. 

This  form  is  closely  allied  to  the  latter,  but  the  presence 
in  P.  yarraenfiis  of  5  scUb  regularl^^  arranged  on  each  side  in 
front  of  the  clitellum,  lenders  it  distinct  and  easy  to  recognise. 

Habitat.  Gembrook  (Mr.  D.  le  Souef),  Warburton,  Tanjil 
Track  (near  Wood's  Point),  Fern  Tree  Gully,  and  Dandenong. 
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(21)  PeHchceta  ba/ceri*  (Fletcher).     (Figs.  22,  23,  24^,  75). 

This  form  was  first  obtained  by  Mr.  Fletcher  from 
Warragui.  It  is  very  abundant  there  under  logs,  and  is  a 
characteristic  Gippsland  form  I  have  since  collected  it  in 
abundance  at  Warragui,  and  the  surrounding  district,  Fern 
Tree  Gully  and  Narre  Warren,  and  have  received  it  from 
Gembrook  (Mr.  D.  le  Souef),  and  Healesville  (Dr.  Dendy). 

(22)  Perichoeta  dorsalisf  (Fletcher).     (Figs.  58,  59,  60). 

Tliis  form  was  first  obtained  by  Mr.  Fletcher  from 
Warragui.  It  is  present  in  a  much  greater  proportion  than 
any  other  single  species,  and  has  come  to  me  from  very 
many  parts  of  the  colony.  We  did  not  however  secure  it  in 
Croajingolong,  and  it  does  not  appear  to  extend  into  the 
east  and  north-east  parts  of  the  colony. 

Specimens  have  been  secured  at  Warragui,  Fern  Tree 
Gully,  Gembrook  (Mr.  D.  le  Souef),  Narre  Wan-en,  Dande- 
nong,  Creswick  (Mr.  J.  Fiddian),  Castlemaine  (Mr,  T.  S. 
Hall),  Myrniong  (Mr.  C.  Brittlebank),  Grampians  (Mr.  C. 
Frost),  Gerangamete  (Mr.  li.  L.  Anderson),  and  Walhalla 
(Mr.  H.  R.  Hogg). 

DESCRIPTION  OF  PLATES  II,  III,  IV,  V,  VI  &  VII. 

In  the  case  of  each  species  one  drawing  represents  the 
external  anatomy,  a  second  the  alimentary  canal,  circulatory 
system  and  disposition  of  nephridia,  and  a  third  the  repro- 
ductive system.  On  Plate  VII  the  spermathecse  are  drawn 
in  outline  (under  the  Ciimera  lucida  x  4).  Lines  represent 
the  position  of  the  two  inner  rows  of  setae  on  each  side. 

Reference  Letters. 

Ace.      Accessory  copulatory       Ovd.    Oviduct. 

Ft.      Prostate  gland. 

H.        Sperm  rosette. 

Spth.  Spermathecse. 

T.        Testis. 

Vase.  Vascular  swellings  on 

oesophagus. 
V.S.    Sperm  sacs. 


♦  Proc.  Linu.  Soc,  N.S.W.,  Vol.  II  (Series  2nd),  Seotember  28,  1887, 
p.  616. 

t  Proc.  Linn.  Soc.,  N.S.W.,  Vol.  II  (Series  2nd),  September  28,  1887, 
p.  618. 
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AuT.    II. — Further  Notes  on  the   Oviparity  of  the   larger 
Victorian  Feripatus,  generally  known  as  P.  leuckartii. 


By  Arthur  Dendy,  D.Sc. 


[Bead  May  12,  1832.] 


My  observations*  on  the  oviparous  habit  of  the  larger 
Victorian  Ferijjatus  (hitherto  ore nerally  regarded  as  identical 
with  the  Feripatus  leuckartii  of  Sanger)  have  excited  a 
good  deal  of  hostile  criticism,  chiefly  emanating  from  the  pen 
of  Mr.  J.  J.  Fletcher.  On  thi-ee  different  occasions  since  the 
publication  of  my  notes  Mr.  Fletcher  has  brought  the 
question  before  the  Linnean  Society  of  New  South  Wales 
and  his  remarks  have  been  published  (I  do  not  know 
whether  in  full  or  not)  in  the  Abstracts  of  Proceedings  of 
the  Society.-|- 

1  have  already  replied  to  tlie  earlier  criticisms  in  a  short 
paper  read  at  the  Hobai-t  meeting  of  the  Australasian 
Association  for  the  Advancement  of  Science,  which  will,  I 
am  informed,  be  published  shortly.  Mr.  Fletclier's  latest 
observations,  however,  compel  me  to  return  to  the  question 
and  I  am  the  more  willing  to  do  so  as  I  have  some  furtlier 
information  to  communicate  in  support  of  my  views. 

The  object  of  Mr.  Fletchers  latest  contribution  to  the 
literature  of  the  subject  is  explained  in  the  opening  para- 
graph, which  runs  as  follows  : — '*  This  paper  is  a  reply  to 
certain  views  expressed  by  Dr.  Dendy  with  regard  to  the 
reproduction  of  the  New  South  Wales  Feripatus,  which  on 
the  ipse  dixit  of  Dr.  Dendy  himself  is  P.  leuckartii,  J^ang. ; 
the  questions  at  issue  being  not  whether  or  no  the  Victorian 
Feripatus  is  oviparous,  but  whether,  firstly,  Dr.  Dendy  was 

*  Proc.  Roval  Soc.  Victoria  for  1891,  p.  31;  Nature  and  ZoologiscJier 
Anzeiyer,  No.*  380,  1891. 

t  September  30,  1891 ;  February  24,  1892  ;  AprU  27,  1892. 
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justified,  on  the  evidence  before  him  and  in  the  absence  of 
any  personal  knowledge  of  the  reproduction  of  the  New 
South  Wales  PeripatuSy  in  contradicting  statements  which 
were  quite  in  order ;  and  secondly,  as  Dr.  Dendy's  views 
were  published  in  September  1891,  and  as  certain  informa- 
tion on  the  subject  was  subsequently  brought  under  his 
notice,  whether  it  is  not  now  nearly  time  that  Dr.  Dendy 
took  steps  to  explain  that  his  views  apply  wholly  and  solely 
to  the  Victorian  Penpatus,  and  to  withdraw  his  insinua- 
tions respecting,  and  his  erroneous  interpretation  of,  'Mr. 
Fletcher's  observations,'  because  already  Dr.  Dendy's  state- 
ments are  finding  their  way  into  the  records  of  zoological 
literature,  and  confusion  and  misapprehension  may  result 
therefrom." 

In  reply  to  Mr.  Fletcher's  indictment  I  wish  to  make  the 
folio  win  or  remarks  : — 

(1)  I  do  not  understand  the  meaning  of  the  statement 
that  the  New  South  Wales  Pevipatus  is,  "on  the  ipse  dixit 
of  Dr.  Dendy  himself,"  P.  leuchirtii.  I  certainly  am  not 
responsible  for  this  identification,  which  was,  I  believe,  first 
made  by  Mr.  Ollifi*  who  remarks,*  on  first  recording  the 
animal  from  New  South  Wales,  that  "  the  species  is 
identical  with  that  recently  i-ecorded  by  Mr.  Fletcher  from 
Gippslaud  and  is  probably  the  Peripatus  leuckartii  of 
Sanger."  I  need  scarcely  point  out  that  the  name  leuckartii 
has  since  been  applied  by  Mr.  Fletcher  himself  to  the  New 
South  Wales  species. 

Possibly  Mr.  Fletcher  means  to  refer  to  the  larger 
Victorian  species,  of  which  the  first  recorded  specimen  was 
identified  by  hivwelff  as  *'  in  all  probability  an  example 
of  P.  leuckartii,  Sanger."  If  Mr.  Fletcher  will  refer  to  my 
earliest  communication  on  the  subject^  he  will  find  that  in 
recording  the  discovery  of  two  specimens  at  Warburton 
(only  one  specimen  having  been  previously  recoixled  from  this 
colony)  I  made  the  following  statement,  "after  carefully  study- 
ing Professor  Sedgwick's  full  description  of  P.  leuckartiiy  I 
am  fairly  certain  that  they  do  not  belong  to  that  species,  but 
to  a  new  one,  which  I  for  the  present  refrain  from  naming," 
basing  my  conclusion  on  the  remarkable  pattern  of  the  skin. 

*  Proc.  Linn.  Soc.N.S.W.,  Vol.  il,  p.  981. 
t  Proc.  Linn.  Soc.  N.S.W.,  Vol.  II,  p.  450. 
\   Victorian  Naturalist ,  January  1889. 
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Professor  Sedgwick,  however,  in  reply  to  my  observations, 
expressed  the  opinion*  tliat  the  species  probably  was 
subject  to  a  considerable  range  of  variation  in  colour. 
Having  studied  more  specimens  I  myself  came  to  the  same 
conclusion-f-  and  have  since  then  followed  Mr.  Fletcher  in 
calling  the  larger  Victorian  species  P.  leuckartii.  This 
use  of  the  name  leuckartii  on  my  part  seems  to  be  Mr. 
Fletcher's  chief  grievance  against  me  but  I  would  ask  him 
to  remember  that  I  have  only  followed  his  own  lead  in  this 
respect. 

(2)  I  am  not  aware  that  I  have  contradicted  any  state- 
ments for  the  simple  reason  that  I  cannot  find  that  there 
were  any  definite  statements  as  to  the  mode  of  reproduction 
of  the  New  South  Wales  Peripatus  for  me  to  contradict. 
There  was  merely  the  assumption  by  Mr.  Fletcher  (which  I 
quoted  and  characterized  as  very  natural)  that  the  young 
animals  which  he  found  in  company  with  the  parent  had 
been  born  alive. 

(3)  I  consider  that  I  was  fully  justified  in  assuming  that 
tlie  mode  of  reproduction  of  the  New  South  Wales  Peripatus 
was  the  same  as  that  of  the  Victorian  one,  as  at  the  time 
when  I  wrote  there  were  no.  definite  observations  published 
as  to  the  mode  of  reproduction  of  the  former,  and  it 
was  almost  inconceivable  that  different  individuals  which 
Mr.  Fletcher  himself,  in  common  with  all  other  writers  on 
the  subject,  regarded  as  belonging  to  one  and  the  same 
species  should  be  oviparous  in  the  one  colony  and  viviparous 
in  the  other.  I  have  no  doubt  now  that  the  New  South 
Wa\eii  Peripatus  is  viviparous,  as  maintained  by  Mr.  Fletcher 
and  Professor  Haswell,  but  I  w^ould  ask  Mr.  Fletcher  to 
remember  that  when  I  wrote,  the  only  published  observations 
as  to  the  mode  of  reproduction  of  the  New  South  Wales 
species  were — (a)  the  finding  of  the  young  in  company 
lyith  the  mother,  though  there  was  nothing,  so  far  as  the 
published  account  goes,  to  show  that  they  had  not  been 
hatched  from  eggs  laid  for  some  time  ;  and  (6)  a  footnote:]; 
to  one  of  Mr.  Fletcher's  observations,  statinor  that  a  female 
had  been  dissected  and  found  to  be  pregnant ;  the  term 
pregnant   is    not   defined   and    might,    in    my   opinion,    be 

•  Nature,  February  28,  1889. 

t  *'  Observations  on  the  Australian   Species  of   Peripatus,"  Proc.  Eoyal 
Soc.  Victoria,  July  11,  1889. 

;  Proc.  Linn.  Soc.  N.S.W.,  Vol.  Ill,  p.  892. 
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(Correctly  applied  to  a  female  containing  large  but  un- 
de'veloped  eggs  in  the  uterus ;  nothing  is  said  by  Mr. 
Fletcher  about  the  embryos. 

Mr.  Fletcher  may  personally  have  had  abundant  evidence 
that  the  New  South  Wales  Feripatits  was  viviparous,  but 
that  evidence  was  not  published  and  not  known  to  me  when 
I  wrote,  and,  therefore,  I  consider  that  I  was  quite  justified 
in  stating  that  the  mode  of  reproduction  of  -P.  leuckartii 
was  unknown,  and  in  placing  my  own  interpretation  upon 
the  only  recorded  facts  as  to  the  life  history  of  the  New 
South  Wales  form.  Naturally  I  interpretated  them  in  the 
light  of  my  own  observations  on  the  Victorian  species. 
That  interpretation  I  now  fully  admit  to  be  incorrect  and  I 
congratulate  myself  that  if  my  observations  have  had  no 
other  good  result  they  have  at  least  elicited  some  definite 
information  as  to  the  mode  of  reproduction  of  the  New 
South  Wales  Peripatus. 

(4)  Mr.  Fletcher  seems  to  be  very  greatly  troubled  because 
my  statements  are  already  "  finding  their  way  into  the 
records  of  zoological  literature,  and  confusion  and  mis- 
apprehension may  result  therefrom."  There  is  not  the 
slightest  need  for  confusion  now  that  we  have  at  length  a 
definite  statement  as  to  the  reproduction  of  the  New  South 
Wales  species.  It  must  be  perfectly  obvious  to  every  reader 
that  my  own  observations  were  based  entirely  on  Victorian 
specimens,  as  stated  distinctly  in  the  paper,  and  that  my 
suggestion  as  to  the  New  South  Wales  form  was  a  perfectly 
justifiable,  though,  as  it  turns  out,  incorrect  deduction  from 
the  only  published  facts.  It  is  perhaps  unfortunate  that 
both  the  New  South  Wales  and  Victorian  forms  should 
have  been  included  under  the  name  leiickaHii,  but  for  this 
Mr.  Fletcher  himself  is  at  least  as  much  responsible  as  any 
one. 

(5)  Mr.  Fletcher  states  that  the  question  at  issue  is  not 
whether  or  no  the  V^ictorian  species  is  oviparous.  Herein  I 
must  beg  to  differ  from  him,  as  this  is  the  real  question 
which  I  have  been  all  along  trying  to  solve  and  compared 
with  which  the  mere  question  of  nomenclature  is,  in  my 
opinion,  insignificant  In  concluding  his  observations  he 
also  indulges  in  certain  offensive  and  unjustifiable  person- 
alities, which  I  need  not  quote.  It  is  greatly  to  be  regretted 
that  he  should  have  considered  such  a  proceeding  advisable 
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and,  for  my  own  pai-t,  I  entirely  fail  to  see  the  advantage  to 
be  derived  therefrom  and  must  refuse  to  follow  his  example 
in  this  respect. 

Probably  the  solution  of  the  whole  difficulty  will  be 
found  to  lie  in  the  fact  that  my  original  opinion  was  correct 
after  all,  and  that  our  larger  Victorian  Peripatus  is  specifi- 
cally distinct  from  P.  leucJmrtii.  For  the  present,  however, 
I  still  refrain  from  giving  it  a  distinctive  name,  as  I  have  had 
very  few  specimens  from  other  localities  to  compare  it  with 
and  do  not  wish,  if  it  can  be  helped,  to  create  a  new  species 
merely  on  account  of  the  oviparous  habit.  This  question, 
however,  is  discussed  in  my  communication  to  the  Austra- 
lasian Association  already  referred  to. 

As  to  the  oviparous  habit  of  our  larger  Victorian  species 
(so  called  to  distinguish  it  from  the  smaller  P.  inslgnis),  I 
have  some  additional  evidence  to  offer  and  I  would  like  at 
the  same  time  to  recapitulate  the  main  arguments  in  favour 
of  my  view.  My  critics  have  entirely  ignored  all  that  is 
new  in  my  observations,  such  as  the  remarkable  sculptured 
egg-shell,  and  have  suggested  that  what  I  have  observed  is 
simply  a  case  of  abnormal  extrusion  of  eggs  such  as  takes 
place  sometimes  in  P.  novce-zealandice.  Professor  Hutton, 
however,  who  made  the  observation  on  the  New  Zealand 
species,  merely  states  that  the  eggs  are  often  extruded  before 
development  is  complete  and  then  always  die.  Professor 
Sedgwick  quotes  these  statements  in  his  monograph  of  the 
genus  and  yet,  in  replying*  to  my  letter  in  Nature,  he  states 
that  "  no  one  knows  whether  the  eggs  so  extruded  undergo 
complete  development."  I  suppose  that  most  animals  some- 
times extrude  eggs  which  never  complete  their  development, 
but  this  has  really  little  to  do  with  the  question.  What  I 
have  been  endeavouring  to  prove  is  that  the  larger  Victorian 
species  of  Pervpatus  is  normally  oviparous.  The  two 
principal  arguments  originally  brought  forward — both  of 
which  have  been  entirely  overlooked  by  my  critics — were 
(1)  that  female  specimens  dissected  at  various  times  of  the 
year  were  never  found  with  embryos  in  the  uterus,  as  has 
been  so  frequently  described  for  other  species,  but  generally 
with  large  undeveloped  eggs  of  definite  oval  shape  and  with 
a  thick  membrane ;  (2)  that  the  shell  or  membrane  of  the 
eggs  after  (but  not  before)  being  laid,  is  very  definitely  and 
characteristically  sculptured   on  the  outer  surface,  in  such 

*  Nature,  September  24,  1891. 
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a  manner  as  to  recall  the  eggs  of  some  insects.  This 
sculpturing  alone  appears  to  me  to  indicate  a  truly  oviparous 
habib,  and,  inasmuch  as  it  affords  another  character  common 
to  Feripatus  and  the  hisccta,  to  deserve  special  attention. 
I  aai  not  aware  that  a  sculptured  egg-shell  has  hitherto  been 
observed  in  Feripatus  and  I  should  be  glad  to  learn  from  Mr. 
Fletcher  whether  anything  of  the  kind  has  ever  been  found 
around  embryos  of  the  New  South  Wales  species  which  liave, 
as  he  informs  us,*  been  extruded  in  the  process  of  drowning. 

The  additional  evidence  on  the  subject  which  I  now  wish 
to  bring  forward  consists  in  the  subsequent  history  of  the 
fourteen  eggs  which  were  laid  in  my  vivarium  between  the 
18th  May  and  the  31st  July  l«st  year  and  of  one  which, 
though  possibly  laid  about  the  same  time,  was  not  discovered 
until  September  16.  Before  going  any  further,  however,  I 
may  premise  that  the  fact  that  the  eggs  are  leally  those  of 
Feripatus  has  been  absolutely  proved  by  their  development. 
It  may  also  be  as  well  to  relate  the  fate  of  the  parent  animals 
by  which  the  eggs  were  laid. 

It  may  be  remembered  that  on  the  31st  July,  1891,  when 
the  eggs  were  first  found,  there  were  in  the  vivarium  three 
females  and  one  male,  all  apparently  in  good  health.  The 
male  specimen  died  shortly  afterwards  but  on  August  17th 
the  females  were  still  all  alive  and  apparently  healthy.  On 
August  31st,  as  mentioned  in  a  postcript  to  my  first 
communication  on  the  subject,  one  of  the  female  specimens 
was  found  dead.  On  being  dissected  the  reproductive 
organs  appeared  very  well  developed ;  but,  although  the 
ovary  and  oviducts  w^ere  both  large  (the  foi'mer  containing  a 
great  many  ovarian  eggs),  there  was  not  a  single  egg  in 
either  of  the  oviducts,  all  having  been  doubtless  laid. 

On  September  16th  the  two  remaining  females  were  still 
alive.  I  killed  and  dissected  one.  The  organs  appeared 
healthy  and  well  developed.  In  the  lower  part  of  each 
oviduct  one  large  egg  was  found.  The  eggs  presented  the 
usual  characters,  having  a  very  thick  but  unsculptured 
envelope  filled  with  yolk.  Both  eggs  were  cut  open  and 
examined  microscopically,  but  I  did  not  succeed  in  recog- 
nising any  trace  of  an  embryo  in  either. 

On  completely  turning  out  the  vivarium  and  examining 
its   contents   carefully,   I   found   one   more   Feripatus  egg 

*  Proc.  Linn.  Soc.  N,S.W.,  September  30,  1891. 
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amongst  the  rotten  wood  (September  16).  It  looked  much 
healthier  than  those  which  had  previously  been  transferred 
from  the  vivarium,  many  of  the  latter  having  already  begun 
to  shrivel  up  and  acquire  a  dark  colour.  In  the  newly  found 
egg  and  also  in  the  healthier-looking  of  those  previously 
obtained  there  now  appeared  to  be  a  dark  spot  in  the 
interior,  but  this  was  only  dimly  visible  through  the  thick 
sculptured  shell. 

On  September  25th  the  last  remaining  female  was  still 
apparently  in  good  health  but  on  October  1st  it  was  found 
dead— how  long  it  had  been  so  I  do  not  know.  On  dissection 
I  found  the  internal  organs  in  a  bad  condition.  Neither 
eggs  nor  embryos  were  visible  in  the  oviducts.  The  ducts  of 
the  slime  glands  were  very  much  enlarged  and  swollen  out, 
while  the  branching  portions  appeared  feebly  developed,  in 
fact  not  distinctly  recognisable.  The  alimentary  canal  was 
almost  empty  and  the  animal  seemed  to  have  died  of 
starvation. 

On  October  3  I  dissected  one  of  the  eggs  from  the  hatch- 
ing box.  I  could  find  no  embryo  in  it  but  only  the  same 
semi-liquid,  yolk-like  contents  as  when  in  utevo,  full  of  little 
oil  or  yolk  globules.  Inside  the  thick,  sculptured  "  shell  " 
there  was,  as  usual,  a  very  thin  and  delicate,  transparent  mem- 
brane. Probably  a  young  embrj^o  was  really  present  but 
was  broken  up  in  opening  the  egg  and  overlooked  ;  even  at 
a  much  later  period  the  embryonic  tissues  are  extremely 
delicate. 

On  November  30  I  noted  that  several  of  the  eggs  were 
sliewing  indications  of  an  embryo  appearing  coiled  up 
within  them,  but  the  shell  was  so  thick  and  opaque  that  it 
was  impossible  to  make  out  any  details.  I  dissected  the  egg 
which  was  found  on  September  16  and  which  had  since  then 
been  kept  separate  from  the  rest.  I  found  in  it  a  beautiful 
embryo  Pevipatus  in  an  advanced  stage  of  development. 
The  embr^^o  was  surrounded  by  a  delicate,  transparent 
membrane,  which  fitted  closely  on  to  it  and  was  very 
difficult  to  remove  ;  outside  this  came  the  sculptured  shell. 
The  embryo  possessed  a  distinct  head,  with  clearly  recogniz- 
able brain,  eyes  and  ringed  antennae,  and  there  were  at 
least  seven  paii*s  of  appendages  behind  the  antennai.  It  lay 
tightly  coiled  up,  with  the  posterior  extremity  resting 
against  the  side  of  the  neck,  in  such  a  position  as  to  make  it 
very  difficult  to  count  the  appendages.  The  specimen  was 
jstained  and  mounted  in  Canada  balsam.     This  embryo,  then, 
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developed  for  more  than  ten  weeks  after  the  egg  had  been 
laid  and  did  not  show  the  least  sign  of  "  going  to  the  bad." 

I  need  hardly  say  that  during  the  heat  of  the  summer 
months  I  found  it  a  very  difficult  matter  to  keep  the  eggs  in 
a  suitable  condition  of  moisture,  especially  as  I  had  no 
previous  expeiience  to  guide  me.  Hence  it  is  not  to  be 
wondered  at  that  the  majorit}?-  of  the  eggs  perished,  shrivell- 
ing up  and  being  attacked  by  a  mould.  As  I  was  away 
from  Melbourne  for  some  weeks  durinor  the  summer  I  entrus- 
ted  the  eggs  to  the  care  of  the  Rev.  W.  Fielder,  who  most 
kindly  looked  after  them  for  me  in  my  absence.  Frequent 
attention  was  necessary  in  renewing  the  supply  of  moisture. 

On  April  14,  1892,  only  three  eggs  remained  in  the 
hatching  box,  the  others  having  been  removed  as  they 
showed  signs  of  going  bad.  One  of  the  remaining  three  had 
been  showing  dark  pigment  inside  for  some  days  pavst.  This 
egg  I  removed  and  carefully  dissected.  I  found  the  shell  of 
a  much  darker  (yellow)  colour  than  when  laid,  a  good  deal 
crumpled  on  the  surface,  and  very  soft,  as  though  beginning 
to  decay  away.  The  contained  embryo  was  removed  and 
found  to  be  in  excellent  condition,  although  outside  it  there 
appeared  under  the  microscope  a  great  many  very  fine 
threads,  which  I  take  to  be  the  hyphse  of  a  fungus.  Possibly 
this  fungus  might  have  ultimately  killed  the  embryo  but  the 
latter  was  so  far  advanced  that  it  seemed  to  be  on  the  verge  of 
hatching.  It  was  enclosed  within  the  usual  transparent 
delicate  membrane  lying  within  the  thick  shell.  I  could  not 
determine  whether  the  fungal  hyphae  had  penetrated  within 
this  inner  membrane  but  I  think  it  very  doubtful.  The 
embryo  was  tightlj'-  coiled  up  as  in  the  previous  case.  When 
uncoUed  it  measured  about  5  mm.  in  length  (exclusive  of  the 
antennae)  and  1  mm.  in  breadth.  All  the  appendages  were 
developed,  viz.,  antennae,  oral  papillae,  two  pairs  of  jaws  and 
fifteen  pairs  of  claw- bearing  legs.  The  eyes  were  conspicuous 
at  the  bases  of  the  antennae,  and  the  antennae  themselves 
showed  each  about  twenty  deeply  pigmented  annuli.  The 
remainder  of  the  body  was  nearly  white,  but  veiy  distinct, 
isolated  pigment  patches  (chiefly  indigo  blue,  with  a  few 
specks  of  orange)  appeared  scattered  pretty  abundantly  over 
the  legs  and  back.  The  mouth  was  surrounded  by  the  very 
characteristic,  thick,  transversely  furrowed  lip.  The  dermal 
papillae  were  very  obvious  and  exhibited  the  characteristic 
spines,  the  cuticle  being  veiy  strongly  developed.  The 
claws  on  the  feet  were  very  distinct.     The  alimentary  canal 
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was  full  of  granular  food  yolk.     The  specimen  was  stained 
with  borax  carmine  and  mounted  in  Canada  balsam. 

This  embryo,  then,  developed  for  at  least  eight  months  and 
a  half  after  the  egg  was  laid  and  at  the  end  of  that  time  was 
a  perfect  young  PeripatuSy  differing  externally  from  the 
adult  only  in  its  smaller  size  and  less  deeply  pigmented 
skin. 

There  are  still  two  eggs  left  in  the  hatching  box  but  they 
do  not  look  to  me  at  present  as  if  they  were  going  to  hatch. 
Whether  they  do  so  or  not,  however,  I  think  I  may  fairly 
claim  to  have  now  definitely  proved  that  the  larger 
Victorian  Peripatus  at  any  rate  sometimes  lays  eggs,  and 
that  these  eggs  are  capable  of  undergoing  development 
outside  the  body  until  perfect  young  animals  are  produced. 
The  great  length  of  time  required  for  the  development  of 
the  eggs  is  very  remarkable,  but  it  is  only  what  one  might 
expect  on  considering  the  unusual  length  of  time  required 
for  intra-uterine  development  in  other  species. 
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Art.  III. — Nest  and  Egg  of  Queen   Victoria's  Rifle  Bird 

{Ptilorhis  VictoHce). 

(With  Plate  I.) 

By  D.  Le  Souef. 


[Bead  March  9,  1892] 

The  nest  and  egg  of  the  Victoria  rifle  bird  here  depicted, 
was  taken  on  one  of  the  Barnard  Islands  by  Mr.  H.  Barnard 
and  myselt  We  visited  these  islands  on  November  18, 1891, 
in  quest  of  the  egg  of  this  bird,  and  built  our  small  humpy 
about  eight  feet  from  a  screw  palm  (Pandanus  aquations), 
which  grew  just  above  high  water  mark.  We  saw  a  pair 
of  rifle  birds  in  some  light  scrub  close  by  our  camp,  and  they 
seemed  very  fearless,  the  hen  bird  especially  so.  Next 
morning  was  spent  in  searching  over  this  interesting  and 
densely  timbered  island,  but  without  success.  During  the 
afternoon,  however,  we  determined  to  watch  the  hen  bird, 
which  was  seen  on  a  tree  close  by,  and  so  posted  ourselves 
one  on  each  side  of  the  aforementioned  patch  of  scrub. 
The  bird  had  some  moss  in  her  bill,  which  she  kept  dropping 
and  catching  again  before  it  reached  the  ground,  and  we 
naturally  thought  she  was  building,  but  presently  she  darted 
down  into  the  scrub  close  by  Mr.  Barnard.  In  a  few 
minutes  he  saw  her  fly  into  the  screw  palm  by  our  camp,  in 
which  we  found  she  had  her  nest.  The  nest  itself  which  was 
built  near  the  crown  of  the  tree  about  seven  feet  .from  the 
ground,  not  being  visible,  and  all  we  could  see  was  the  head 
of  the  bird.  She  continued  sitting  most  of  the  next  day, 
having  apparently  become  accustomed  to  our  presence. 

We  then  took  the  nest  and  found  it  contained  only  one 
egg,  which  was  hard  set,  the  chick  being  about  seven  days 
old.  The  nest  was  built  principally  of  vine  tendrils  and 
leaves  rather  loosely  put  together  (Plate  I). 
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The  egg  has  a  little  more  gloss  on  than  is  shown  in  the 
illustration. 

Another  egg  and  nest  which  was  said  to  belong  to  this 
species  was  previously  sent  to  Mr.  C.  French,  in  1886,  fi'om 
the  Cardwell  Scrub,  but  the  egg  was  spotted  instead  of 
being  streaked,  as  in  the  present  specimen  ;  it  is  also  smaller, 
and  the  nest,  although  made  of  somewhat  similar  material, 
is  not  so  large,  and  is  much  more  compactly  built.  Eggs  of 
the  same  species  of  bird  often  vary  considerably  in  colour, 
markings,  and  size,  but  still  the  general  characteristics  are 
the  same,  except  in  a  few  instances,  notably  the  egg  of  the 
Gymn^'hina  tibicen.  On  several  occasions  I  have  noticed 
that  the  eggs  laid  by  one  pair  of  birds  are  almost  identical 
with  those  laid  by  the  same  pair  in  the  previous  year,  espe- 
cially in  the  case  of  sea-birds,  and  it  would  be  of  interest  to 
ascertain  if  this  fact  ha«  been  noted  by  other  oologists. 


Akt.  IV. —  Notes  on  the  Lily  dale  Limestone. 


(With  Plates  VIII  and  IX.) 


By  Rev.  A.  W.  Cresswell,  M.A. 


[Head  July  14,  1892.] 


The  limestone  formation  of  Cave  Hill  quarry  at  Lilydale, 
the  subject  of  this  paper,  is,  for  the  most  part,  a  hard  semi- 
crystalline  marble  deposit,  wedged  in  between  hard  quartzite 
on  the  one  side,and  soft  shales  and  mudstories  on  the  other; 
and  has  for  many  years  past  been  recognised  by  Professor  Sir 
F.  M*Coy  and  others  as  of  Upper  Silurian  age,  of  about  the 
horizon  of  the  English  Wenlock,  from  an  inspection  of  its 
contained  fossils.  The  limestone  strata  dip  to  the  east  at 
varying  angles  of  from  35°  to  50°,  the  strike  being  nearly 
north  and  south  magnetic,  varying,  however,  on  the  east 
side  of  the  quaiTy  to  as  much  as  1 8°  east  of  magnetic  north. 
The  exact  thickness  of  the  limestone  is  not  as  yet  known, 
for  it  does  not  naturally  crop  out  on  the  surface,  but  is  only 
artificially  exposed  by  quarrying.  As  early  as  185(i,  the 
late  director  of  our  Victorian  Geological  Survey,  Mr.,  now 
Sir  A.  R.  C.  Selwyn,  speaks*  of  the  limestone  as  known  to 
exist,  but  as  only  discoverable  by  a  well-like  hole  on  the  side 
of  the  hill,  leading  into  a  cave  hollowed  out  in  the  rock,  and 
sloping  down  to  a  depth  of  120  feet,  with  stalactites,  &c.  (a 
specimen  of  which  is  shown).  But  about  fifteen  years  ago, 
a  quarry  was  excavated  in  the  limestone  on  the  side  of  the 
hill,  and  the  opening  to  the  cave  is  now  covered  up  with 
debris,  and  is  inaccessible. 

The  progress  of  quarrying  has  now  proved  the  limestone 
to  be  of  much  greater  thickness  than  was  at  first  reported.-f- 
The  measurement  across  the  outcrop  is  about  5  chains,  or 

*  Report   on    Geological    Structure    of    Colony    of    Victoria :    Basin  of 
Yarra,  &c.,  1856. 

t  "  Victorian  Naturalist,"  1885,  U,  No.  3,  p.  35. 
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330  feet,  and  allowing  for  the  average  dip  of  40°,  tliis  would 
mean  a  vertical  thickness  of  about  220  feet,  but  this  is  only 
so  fai-  as  it  is  at  present  exposed.  Its  eastern  limit  may  be 
considered  to  be  about  already  reached,  for  almost  immedi- 
ate Jy  flanking  it  on  that  side  may  be  seen  ah  extensive  series 
of  quartzite  and  conglomerate  strata,  running  conformably 


CORRIGENDA    ET    ADDENDA. 

Page  39.  -For  (See  Fig.  1),  read  (See  Fig.  9,  Plate  IXa). 
For  (See  Fig.  2),  read  (See  Fig.  10,  Plate  IXa). 

„     41.— Read    ♦♦  Pleurorhynehus    costatus "    and    "  Pleurorhynchus 
bellulus"  under  Lamellibranchiata,   instead   of  under 
Gasteropoda. 
Plate  VIII. — 1.   Tremanotus  pritchardi. 

2.  Eunema  etiieridgei. 

3.  Stomatia  antiqua. 

,,         IX. — i.  Tryblidium  nycteis. 

5.  Pleurorhynchus  costatus. 

6.  Pleurorhynchus  bellulas. 

7.  Naticopsis  lilydalensis. 

8.  Ambonychia  tatei. 


appears  in  the  quarry,  when  looked  at  as  a  whole,  and  from 
a  distance,  is  cream,  or  almost  white,  especially  on  weathered 
exposures;  but  when  freshly  broken,  it  is  of  different  jshades 
of  dark  or  light  bluish  grey,  pinkish  brown,  or  grey  with 

f)inkish  brown  patches.  It  is  fc)i-  the  most  part  semi-crj^st al- 
ine, is  here  and  there  somewhat  brecciated  on  a  small  scale, 
and  is  in  some  ])laces  roughly  oolitic  (a  slide  of  an  oolitic 
specimen  on  view). 
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330  feet,  and  allowing  for  the  average  dip  of  40°,  this  would 
mean  a  vertical  thickness  of  about  220  feet,  but  this  is  only 
so  fai*  as  it  is  at  present  exposed.  Its  eastern  limit  may  be 
considered  to  be  about  already  reached,  for  almost  immedi- 
ately flanking  it  on  that  side  may  be  seen  ah  extensive  series 
of  quartzite  and  conglomerate  strata,  running  conformably 
with  the  limestone;  but  on  the  west  it  is  not  yet  defined,  as  it 
is  still  partly  covered  over  with  basaltic  soil  and  decomposing 
basalt.     (See  Fig.  I.) 

About  half  a  mile  off,  or  rather  less,  to  the  west,  and  on 
the  other  side  of  the  valley,  are  a  series  of  sandstones,  shales, 
and  mudstones  exposed  beneath  the  basalt  in  the  Melbourne 
Road  cutting,  and  seen  to  be  dipping  in  the  same  direction 
as  the  limestone. 

The  lateral  extension  of  this  Lilydale  limestone  is  a 
matter  of  much  uncertainty.  It  is  generally  believed  to  be 
like  most  other  Silurian  limestones,  and  especially  in  Vic- 
toria, a  mere  lenticular  or  cake-like  patch  that  rapidly  thins 
out  in  all  directions,  but  as  the  country  in  the  neighbour- 
hood is  completely  covered  over  with  soil,  trees,  and  verdure, 
it  must  remain  more  or  less  a  matter  of  conjecture,  until 
someone  is  enterprising  enough  to  prospect  the  country,  if 
not  with  a  diamond  drill,  at  least  with  a  geological  cheese- 
borer.  Its  northern  extension  has  not  been  observed  at  all, 
but  what  looks  somewhat  Jike  a  southern  extension  of  it 
may  be  seen  in  the  shape  of  two  bosses  of  the  same  kind  of 
limestone  in  the  side  of  the  railway  cutting,  about  three- 
quarters  of  a  mile  towards  Melbourne,  and  somewhere  about 
on  the  line  of  the  strike  of  the  limestone  at  Cave  Hill  quarry. 

As  it  is  hardly  conceivable  that  the  great  thickness  of  the 
Cave  Hill  limestone,  however  lenticular  it  may  be,  can  thin 
out  so  rapidly  as  all  this,  these  two  bosses,  or  boulders,  in 
the  railway  cutting  are  probably  mere  outlying  boulders  of  a 
southerlv  extension  of  the  limestone  that  is  mainly  concealed 
beneath  the  surface.     (See  Fig.  2.) 

The  general  colour  of  the  Cave  Hill  limestone,  as  it 
appears  in  the  quarry,  when  looked  at  as  a  whole,  and  from 
a  distance,  is  cream,  or  almost  white,  especially  on  weathered 
exposures;  but  when  freshly  broken,  it  is  of  different  shades 
of  dark  or  light  bluish  grey,  pinkish  brown,  or  grey  with 
pinkish  brown  patches.  It  is  foi*  the  most  part  semi-cr^'stal- 
line,  is  here  and  there  somewhat  brecciated  on  a  sn)all  scale, 
and  is  in  some  ])laces  roughly  oolitic  (a  slide  of  an  oolitic 
specimen  on  view). 
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The  limestone  strata  are  separated  at  intervals  by  five 
dark  shaly  or  mudstone  partings,  averaging  from  18  inches 
to  4  feet  across ;  the  thickest  one,  which  is  of  a  dark  brown 
or  claret  colour,  is  upwards  of  4  feet,  and  in  this  one  is  an 
almost  perpendicular  shaft-like  cave,  91  feet  deep,  apparently 
caused  by  the  action  of  running  water. 

I  am  informed  by  the  owner,  Mr.  David  Mitchell,  of 
Burnley,  that  the  limestone  of  his  quarry  has  been  long  ago 
analysed,  and  runs  to  95  or  96  per  cent,  of  calcium  carbonate. 
The  limestone  is  in  higli  esteem  as  the  best  and  purest 
source  of  lime  for  building  purposes  in  the  colony.  It  has 
also  been  lately  turned  to  profitable  account  in  the  manu- 
facture of  cement,  and  the  owner  informs  me  that  the  force 
required  to  pull  it  apart  is  985  lbs.  The  stone  has  riot  been 
directly  used  for  building  purposes,  but  some  slabs,  which, 
when  polished  up,  have  an  ornamental  appearance,  have  been 
occasionally  used  for  marble  mantelpieces.  Upon  the  whole, 
I  think,  therefore,  we  may  congi-atulate  Mr.  David  Mitchell 
upon  having  a  more  payable  thing  in  his  possession  than 
many  a  gold  mine.  When  the  quarry  has  been  in  full  work 
in  prosperous  times,  he  tells  me  that  he  has  had  as  many  as 
120  men  employed  on  it,  and  has  been  able  to  send  away 
the  almost  incredible  amount  of  70  tons  of  lime  a  day.  In 
these  days  of  depression,  however,  when  there  is  so  little 
demand  for  lime,  20  men  are  found  quite  sufficient  to  do  all 
the  work  of  the  quarry  that  is  required. 

The  limestone  of  Cave  Hill,  like  most  other  limestones, 
contains  occasiorial  patches  of' crystalline  calcite,  mostly  in 
rhombohedrons  or  in  modified  scalenohedrons.  It  also  con- 
tains segregated  lumps  and  layei-s  of  chert,  in  which  corals 
and  other  small  fossils  are  sometimes  beautifully  preserved 
(specimens  of  both  calcite  and  chert  are  exhibited).  Associ- 
ated with  this  same  limestone,  the  following  minerals  have 
been  found,  but  not  in  sufficient  quantity  to  be  of  any 
commercial  importance : — Galena,  malachite,  azurite,  and 
copper  and  iron  pyrites  (specimens  on  the  table).  The  great 
interest,  however,  of  the  Lily  dale  limestone  lies  in  its  fossils 
— of  which,  indeed,  the  limestone  itself  is  largely  composed — 
and  which  constantlj'^  attract  scientific  visitors  from  Melbourne 
and  other  places,  and  indeed  from  the  neighbouring  colonies. 

In  fact,  one  of  my  chief  reasons  in  writing  this  paper  is  to 
take  possession,  in  the  name  of  Victorian  geologists,  of  the 
priority  in  describing  some  of  the  fossils,  as  at  present  so 
many  of  them  have  been  described  by  geologists  outside  the 


Notes  on  the  Lily  dale  Limestone,  41 

colony;  for  without  a  moment  wishing  to  do  away  with  that 
principle  of  free-trade  in  scientific  research  that  we  all  so 
much  rejoice  in,  or  desiring  to  make  any  undue  claim  for 
protection  to  native  industrj'-  in  Victorian  geology,  I  think 
you  will  agree  with  me  that  it  is  but  right  that  we  should 
try  to  take  inventories  of  our  own  possessions  for  ourselves, 
and  not  leave  it  to  outsiders  to  do  it  for  us. 

The  following  is  a  list  of  the  Lilydale  fossils  that  have 
been  so  well  described  by  Mr.  Robert  Etberidge,  jun.,  Govern- 
ment Palaiontologist  of  New  South  Wales,  in  Nos.  3  and  7, 
Vol.  I,  of  the  "  Records  of  the  Australian  Museum,"  there: — 
Favosites  grandipora,  Trochus  (Scaltetrochus)  lindstromi, 
Niso  (Vetotuba)  brazieri,  Cyelonema  australis,  Cyclonema 
lilydalensis,  Phanerotrema  australis,  Oriostoma  northi,  Mur- 
chisonia  attenuata  (?),  Bellerophon  cresswelli,  Ambonychia 
poststriata.  In  addition  to  these,  Mr.  Etberidge  records, 
without  describing,  the  well-known  and  world-wide  Silurian 
bi-achiopod,  "Atrj'pa  reticularis,"  and  mentions  also  that  there 
are  three  species  of  the  well-known  Rhizopod  "Stromatopora" 
yet  to  be  described.  The.  fossils  which  I  myself  wish  to 
record,  as  also  occurring  in  the  Lilydale  limestone,  and  as  a 
supplementary  list  to  that  supplied  by  Mr.  R.  Etberidge, 
iun.,  are  the  following : — 

MOLLUSCA   AND    MOLLUSCOIDEA. 

Cephalopoda. — Orthoc^ratites,  sp. ;  and  Discoceras?     sp. 

Bellerophontidce, — Tremanotus  pritchardi. 

Gasteropoda. — Eunema  etheridgei,  Stomatia  antiqua, 
Tryblidium  (Metoptoma)  nycteis,  Pleurorbyndnis  (Oono- 
cardium)  costatus,  and  Pleurorhyuchus  (Conocardium) 
bellulus,  Naticopsis  lilydalensis. 

Lamellibranchiata. — Ambony ch ia  tatei. 

Brachiopoda. — Strophomena  rugosa,  Leptcena  transver- 
.salis,  Orthis  elegantula. 

Cgelenterata. 
Actinozoa. — Heliolites,  sp. ;  Cyathophyllum,  sp. 

Some  of  these  names  will  at  once  be  recognised  as  being 
those  of  world-wide  Upper  Silurian  forms,  but  the  following 
species  are  new,  as   far  as  my  knowledge  goes,  and  so  I 
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will  venture  to  name  and  describe  them  as  such,  at  least 
provisionally  : — 

The  first  and  most  important  to  be  described  is  a 
shell  belonging  to  the  Bellerophontidse,  a  group  of  extinct 
shells  of  generalised  form,  which  had  characters  that  are 
now  divided  between  the  Cephalopoda,  the  Heteropoda, 
and  groups  of  Gasteropoda,  of  which  Pleurotomaria  and 
Haliotis  are  respectively  the  types.  It  is  a  Trenianotus 
which  I  have  named  T.  pritchardi,  in  compliment  to  Mr. 
G.  B,  Pritchard,  a  well-known  geological  friend,  who  has 
kindly  lent  me  the  best  specimen  that  I  have  with  me,  and 
which  he  found  in  the  Lilydale  quarry  some  time  ago. 
Sp.  Char,  of  T.  'pritchardi  shell  discoidal,  bi-concave, 
trumpet-shaped,  and  very  thick,  consisting  of  about  five 
rapidly  increasing  whorls,  forming  a  deep  umbilicus  on  both 
sides  ;  spire  elliptical  in  section,  and  back  symmetrically 
convex.  Breadth  of  the  shell  about  two  inches,  length  from 
three  and  a  half  to  four  inches.  Aperture  very  much 
expanded  and  reflected  like  the  mouth  of  a  trumpet,  but 
more  so  anteriorly  than  laterally  ;  the  inner  surface  of 
expanded  outer  lip  quite  smooth.  No  slit  or  sinus  as  in 
'  Bellerophon,but  the  middle  dorsal  line  of  the  shell  is  pierced  by 
a  row  of  oval  siphonal  openings,  resembling  those  of  Haliotis, 
there  are  about  seven  of  them  to  an  inch  of  tlie  periphery. 
The  outer  surface  of  the  shell  is  ornamented  with  spiiul 
fluctuating  lines  parallel  to  the  dorsal  keel,  and  becoming 
on  the  expanded  outer  lip  more  flattened,  coarser,  and  more 
plait-like.  1'here  are  also  the  very  distinct  lines  of  growth 
in  a  transverse  and  backwar.d  direction  to  the  dorsal  keel, 
that  are  so  characterestic  of  the  Bellerophontid^.  The  lines 
in  the  two  directions  combining  in  this  shell  to  ofive  a  verv 
distinct  fenestrated  appearance.  T.  piitchardi  has  in  general 
form  a  near  resemblance  to  **Tremanotus  maideni,"  described 
by  Mr.  Robert  Etheridge,*  from  tiie  Hawkesbury  (Trias) 
rocks  of  New  South  Wales,  and  which  he  regaids  as  a 
curious  survival  from  Silurian  times,  but,  besides  other 
differences,  our  fossil  is  a  very  much  thicker  shell. 

The  next  fossil  to  be  brieflv  desci'ibed  as  fai*  as  mav  be 
from  very  imperfect  specimens,  is  Emiema  etheridgei,  a 
gasteropod  shell  that  a[)pears  to  belong  to  the  Littorinidje, 


*  Department  of  Mines. — Memoirs  of  Greological  Survey  of  New  South 
Wales.  PalffiontoloKy  I.  Invertebrate  Fauna  of  Ha\vke>l)ury  ;  Wiauamatta 
Series,  by  Kobeii;  Etheridge,  Jan. 
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like  the  Cyclonemas  of  this  formation,  which  it  A^ery  much 
resembles,  only  that  the  spire  is  more  elevated.  In  typical 
Eunemas,  according  to  Nicholson,  ''  the  whorls  are  more  or 
less  angular,  and  the  surface  is  often  adorned  with  elevated 
spii-al  ribs."  In  our  Eunema,  however,  the  whorls  are 
rounded  like  those  of  Cyclonema,  and  ai*e  traversed  with 
spiral  keels,  but  more  numerous  and  less  distinct  than  in 
C.  austi'alis,  and  C.  lilydalensis.  There  is  also  an  indistinct 
appeai'ance  of  a  spiral  band  about  the  middle  of  the  whorls. 
C.  etheridgei  is  like  **E.  cirrhosa"  of  the  English  Wenlook, 
as  figured  in  Murchison's  Siluria,  but  has  much  more 
numerous  keels.  I  have  taken  the  liberty  of  naming  this 
shell  after  the  celebrated  Palaeontologist  of  New  South 
Wales,  who  has  taken  so  warm  an  interest  in  our  Victorian 
fossils,  and  which  I  hope  may  be  still  continued,  notwith- 
standing the  fact  that  he  is  an  outsider  and  lives  across  the 
border. 

.  The  few  other  shells  which  I  take  to  be  new,  shall  be  passed 
over  with  but  very  slight  notice,  as  time  hastens,  and  there 
are  three  other  papeis  to  follow.  One  is  a  gasteropod 
shell,  a  Stomatia,  which  I  have  called  ''  Stomatia  antiqua" 
because,  as  far  as  I  am  aware,  it  is  the  oldest  Stomatia  upon 
record.  The  whorls  are  somewhat  steeper  in  the  sides,  and 
more  flattened  than  Stomatias  usually  are,  and  though  the 
spn*e  is  broken  off  in  the  only  specimen  I  have,  it  must 
have  been  higher  than  is  usually  found  in  that  genus,  but 
in  all  other  j'espects  the  appearance  of  the  shell  is  that  of  a 
"  Stomatia."  The  whorls  are  diagonally  crossed  with  very 
numerous  lamellae-like  lines  of  growth.  The  shell  is  one 
and  a  half  inches  long,  and  one  inch  wide.  Then  there  are 
two  small  species  of  ''  Pleurorhynchits,  or  Gonocardium  " — 
lamelli-branchiate  shells  belonging  to  the  Cardiidae,  one 
about  lialf-an-inch  long,  with  nine  simple  ribs  on  the 
anterior  part  of  each  valve,  and  about  seven  tee  i.  on  the 
hinder  part,  and  which  I  have  called  ''  Fleurorhynchus 
costatus"  And  the  other  species  is  about  one-third  of  an 
inch  long,  with  the  body  of  the  shell  more  oblique  to  the 
hinge  line,  more  prettily  banded  and  ribbed  than  the  other 
species,  the  ribs  being  crossed  with  stria,  and  the  valves 
having  a  distinctl}^  I'enestrated  appearance  at  the  posterior 
end.  This  I  have  accordingly  named  '*  Fleuvovhynchus 
bellulus" 

There  are  two  other  shells  that  I  have  not  figuied  on 
that  diagram,   but  have  here  to   show   you.     I    will   pass 
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them  over  with  bare  mention,  not  having  yet  had  time  to 
examine  and  compare  them  with  other  shells.  One  is  a 
Gasteropod,  a  Naticopsis  apparently,  which  I  will  call 
N.  lilydalensis,  if  it  should  turn  out  to  be  new ;  and  the 
other  is  a  lamelli-branchiate  shell,  an  Ambonychia,  differing 
from  A.  post-striata  of  Etheridge,  and  alluded  to  by  Professor 
Tate,  as  having  a  fenestrated  ornament  on  the  sides  of  the 
valves.  If  Professor  Tate  has  not  already  named  it,  and 
will  forgive,  my  impudence,  I  will  take  possession  of  it  in 
the  name  of  Victorian  geologists  and  call  it  A.  tatei,  for  I 
am  pretty  sure  we  had  found  it  long  before  he  did. 

In  concluding,  I  desire  to  acknowledge  my  indebtedness 
to  Mr.  D.  Mitchell,  the  owner  of  the  quarry,  and  also 
to  his  foreman,  Mr.  J.  Fuller,  for  statistical  and  other 
information  about  the  quarry ;  to  Mr.  G.  B.  Pritchard,  of 
the  Working  Men's  College,  for  the  loan  of  fossils  ;  and  to 
Mr.  H.  J.  Stokes,  organist  of  St.  John's,  Camberwell,  for 
the  photographs  of  the  quarry  that  have  been  exhibited  in 
illustration  of  this  paper. 
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Art.  Y.~ Preliminary  Account  of  the  Glacial  Deposits  of 

Bacchus  Marsh 

(With  Plates  X,  XI  and  XII.) 

By  Graham  Officer,  B.Sc.,  and  Lewis  Balfour, 

Melbourne  University. 
[Read  July  14,  1892.] 

The  subject  of  glaciation  is  one  that  is  always  of  the 
greatest  scientific  interest.  Its  important  bearings  on  the 
questions  of  climate,  past  and  present,  and  on  the  problems 
connected  with  the  evolution  and  distribution  of  plants  and 
animals,  render  it  a  field  where  the  astronomer,  geologist 
and  biologist  may  meet  on  common  ground.  The  subject 
has  received  its  fair  share  of  attention  in  the  Northern 
Hemisphere,  in  Europe,  America,  and  Asia,  but  in  the 
Southern  Hemisphere,  where  the  evidence  of  past  glaciation 
is  not  so  conspicuous,  comparatively  little  has  been  done  in 
this  direction.  Any  evidence  of  past  ice-action  in  Aus- 
tralia that  may  be  discovered  is  of  peculiar  value,  on  account 
of  its  bearing  on  the  question  of  the  probable  cause  of  ice- 
ages. 

The  earliest  reference  to  glacial  action  in  Victoria  is  made 
by  Selwyn  in  his  work  on  the  Geology  of  this  colony.  In 
this,  a  conglomerate  is  mentioned  as  occurring  near  Bacchus 
Marsh,  and  which  contained  boulders  which  he  and  Mr, 
(afterwards  Sir)  R  Daintree  considered  could  only  have  been 
brought  there  through  the  agency  of  floating  ice. 

Mr.  James  Stirling,  F.G.S.,  and  Dr.  Lendenfeldt,  have 
described  evidences  of  former  extensive  glaciation  in  the 
Australian  Alps.  To  these  discoveries  reference  will  be 
made  later  on. 

Mr.  E.  J.  Dunn,  F.G.S.,  has  contributed  two  papers  on  the 
Glacial  Conglomerates  of  Victoria — one  read  before  the 
Royal  Society  of  Victoria ;  the  other,  in  which  the  first  is 
incorporated,  before  the   Australasian   Association   for   the 
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Advancement  of  Science  at  the  1890  meetinof.  Tliis  conorlo- 
meiate  is  described  as  occurring,  among  other  places,  at 
Bacchus  Marsh,  and  is  said  to  consist  of  material,  the  great 
hulk  ot  which  is  derived  from  schistose  and  other  ancient, 
rocks  and  to  contain  pebbles,  boulders  and  masses  of  from  20  to 
30  tons  weight.  Granites,  gneiss,  schist,  quartz-rock,  sand- 
stone, lydianice,  agate,  shale,  porphyry,  and  jasper,  &c.,  are 

d  to  occur  in  it.  Many  of  the  included  stones  are 
'Striated,  and  often  flattened  on  one  or  more  sides  ;  others  are 
well  rounded,  and  others  aorain  are  roucjh  ancjular  fraofments. 
Erratic  blocks  of  granite  occur  on  the  surface  at  Wild  Duck 
Creek,  near  Heath  cote. 

Mr.  Dunn  is  of  the  opinion  that  "  no  other  conclusion  can 
be  arrived  at  than  that  floating  ice  has  been  the  agent  by 
which  the  material  has  been  brought  into  its  present  position." 
"  Much  of  the  material,'*  he  says,  "is  foreign,  and  many  of 
the  rocks  are  not  known  to  occur  at  present  in  this  Conti- 
nent anywliere  near  Victoria."  He  also  considers  the 
conglomerate  at  Wild  Duck  Creek  to  be  very  similar  to  the 
Dwyka  glacial  conglomerates  of  South  Africa.  Mi*.  Dunn's 
description  is  very  general,  and  the  evidence  on  which  his 
conclusions  are  based  is  somewhat  vague  and  wanting  in 
specific  detail. 

Mr,  T.  S.  Hall,  M.A.,  has  also  given  a  short  account  of 
these  deposits  at  Heathcote  in  the  "  Victorian  Naturalist," 
(Vol.  VIII,  No.  2).  He  also  considers  the  beds  to  be  of 
iceberg  origin. 

Victoria  is  divided  into  two  main  areas  by  a  cpntinuation 
of  the  Australian  Cordillera,  known  as  the  Main  Divide,  or 
Great  Dividing  Range.  This  extends  from  Forest  Hill  on 
the  east  to  the  Grampians  on  the  west.  In  the  eastern  part 
of  the  south  division  we  have  the  South  Gippsland  and 
Westernport  Ranges,  of  which  the  Southern  Spur  forms  a 
leading  feature.  West  of  Port  Phillip  we  have  the  isolated 
Otway  Ranges.  The  Main  Divide  reaches  its  highest 
elevation  in  its  eastern  portions.  Mount  Kosciusco  being 
over  7000  feet  and  several  other  mountains  over  6000  feet 
above  sea  level.  Passing  westwards  the  elevation  gradually 
diminishes.  The  average  elevation  is  about  3000  feet, 
but  in  some  places  it  sinks  to  1000  feet  above  sea  leveL 
The  average  distance  from  the  coast  is  about  seventy  miles. 
There  are  three  main  drainage  systems — (1)  The  Mun^ay 
System,  north  of  the  Divide ;  (2)  The  South  Eastern  or 
Gippsland  System,  south  of  the  Main  Divide  and  east  of  the 
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southern  spur;  (3)  The  South  Western  System,  south  of  the 
Main  Divide  and  west  of  the  Southern  Spur.  The  Main 
Divide,  according  to  Murray,  is  a  "longitudinal  area  of 
Lower  Palaeozoic  rocks,  with  granite  and  trappean  intrusions/' 
These  may  be  overlaid  by,  or  flanked  by  Upper  Palaeozoic, 
Mesozoic,  and  Tertiary  deposits. 

The   Bacchus   Marsh  district  is  situated  about  midway 

between  Melbourne  and  Ballarat,  and  thus  belongs  to  the 

South   West  Drainage  System.     The  principal  streams  iu 

the     locality   are    the    Werribee   and    its    tributaries,   the 

M^'iTiiong  and   Korkuperrimul  Ci'eeks  and  the  Lerderderg 

River.       The    town    of    Bacchus    Mai'sh  is    picturesquely 

situated   in  a  broad   extensive  valley  343  feet   above  the 

scii,  and  which  has  probably  formed  the  basin  of  an  ancient 

lake.     On  the  one  side  runs  the  Weiribee,  and  on  the  other 

the  Lerderderg,  the  junction  of  the  two  streams  taking  place 

about  a  mile   below  the  town.     From  Bacchus  Marsh  the 

country  gradually  rises  to  the  Dividing  Range,  only  a  few 

miles   distant   to   the  north.     The  rising  ground   between 

Bacchus  Marsh  and  the  Dividing   Range  is  known  as  the 

Pentlaud  Hills. 

The  so-called  glacial  conglomerates  are  well  developed  in 
this  district  and  numerous  sections  exposed  to  view  by 
the  Creeks  and  various  cuttings  provide  very  favourable 
conditions  for  their  study. 

The  fii'st  section  we  examined  is  situated  on  the  Ballai^t 
Road,  about  three  miles  on  the  Ballarat  side  of  Bacchus 
Marsh,  and  is  at  a  height  of  about  750  feet  above  the  sea. 
The  deposit  exposed  consists  of  a  matrix  of  clay  of  a  quite 
unstratified  appearance,  and  of  a  somewhat  variable  con- 
sistency. It  is  tough  and  hard  in  places,  while  in  others 
it  is  softer  and  less  tenacious.  The  colour  is  an  indefinite 
patchwork  of  white,  yellow  and  purple.  Through  this 
matrix  are  scattered  irregularly  numerous  stones  of  various 
sizes  and  sorts,  rounded  and  sub-angular.  These  stones  do 
not  show  the  sliojhtest  trace  of  arranojement  either  in  size  or 
in  position.  Some  of  the  stones  are  waterworn,  but  many 
present  quite  another  and  distinct  appearance.  These  often 
show  one  or  more  flattened  sides,  while  the  edges  and  ends 
are  frequently  rough  or  sub-angular.  Besides  these  peculiari- 
ties many  show  striated  surfaces,  the  striae  generally  running 
in  the  direction  of  the  longest  axis,  but  several  sets  of  striae 
can  often  be  distinguished.  Certain  kinds  of  stones  show 
striae  much  better  than  others. 
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A  hard  fine  grained  argillaceous  sandstone  varying  in 
colour  from  a  very  light  to  a  darker  green  is  the  predomina- 
ting rock-material,  and  this  kind  usually  exhibits  the  most 
marked  striations.  Another  common  variety  is  a  blue-black 
very  hard  quartzite.  These,  though  commonly  exhibiting 
flattened  or  facetted  sides  and  angles,  seldom  show  striae, 
their  surfaces  being  more  often  polished. 

Gi-anite  often  occurs  thovigh  not  so  frequently  as  the  other 
kinds  of  rock.  The  largest  boulders  are.  of  this  material. 
One  taken  from  the  cutting  can  be  seen  lying  at  the  side  of 
the  road,  which  is  well  flattened  on  one  side.  The  gi*anite 
is  generally  considerably  "decomposed.  At  the  top  of  the 
<;utting  a  large  angular  fragment  of  sandstone  occurs,  while 
another  piece  can  be  seen  at  the  base  ;  whether  the  latter  is 
in  situ  or  not  we  have  not  yet  determined. 

The  unstratifled  nature  of  this  deposit,  together  with  the 
peculiar  nature  and  want  of  arrangement  of  the  included 
stones,  at  once  stamps  it  as  of  glacial  origin. 

A  few  feet  back  from  the  top  of  the  cutting  on  the  south 
side,  an  outcrop  of  white  silicious  sandstone  occurs.  We 
are  inclined  to  think  that  the  glacial  deposit  is  banked  up 
against  this,  really  overlying  it. 

A  short  distance  below  the  cutting  a  small  lateral  road 
joins  the  main  one,  and  on  this  road,  a  hundred  yards  or  so 
from  the  junction,  another  cutting  exposes  a  good  section. 
The  material  exposed  is  similar  to  that  just  described,  but 
is  of  a  more  uniform  purple  colour.  It  is  also  somewhat 
harder.  It  is  quite  unstratifled  and  contains  numerous  well 
striated  stones.  On  the  surface,  on  both  sides  of  this  cutting, 
glaciated  stones  are  scattered  about  in  great  profusion  and 
variety.  This  deposit  apparently  overlies  sandstones  and  is 
continuous  with  that  exposed  on  the  main  road. 

Before  making  our  next  visit  to  the  locality,  we  wrote  to 
Mr.  Charles  Brittlebank,  of  Dunbar  farm,  near  Myrniong, 
who,  we  were  led  to  believe,  could  give  us  information  in 
our  researches.  Mr,  Brittlebank  readily  responded,  and 
during  our  subsequent  visits  has  rendered  us  much  valuable 
aid.  He  has  accompanied  us  on  most  of  our  expeditions  and 
shown  us  much  hospitality,  while  his  intimate  knowledge 
of  the  locality,  as  well  as  his  keen  powers  of  observation, 
have  been  of  the  greatest  assistance  to  us.  Mr.  Brittlebank 
informs  us  that  he  found  glaciated  stones  in  this  district 
four  years  ago.  He  thus  appears  to  have  been  the  first  to 
actually  prove  the  glacial  origin  of  the  deposits  in  question. 
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The  valley  of  the  Myrniong  Creek  for  some  little  distance 
above  its  junction  with  the  Werribee  is  cut  through  basalt 
and  sandstones  and  conglomerates  to  a  depth  of  over  tiOO  feet. 
Good  sections  are  exposed  along  this  valley. 

On  the  south  side,  about  half  a  mile  above  the  confluence 
of  the  two  streams,  a  depth  of  over  100  feet  of  a  material 
similar  to  that  described  on  the  Ballarat  Road  is  exposed. 
It  consists  of  a  mass  oi  yellowish  white  clay,  quite  uustrati- 
fied,  and  in  texture  somewhat  soft  on  the  weathered 
surface,  but  much  harder  on  being  penetrated.  Numerous 
atones  of  all  sorts  and  sizes,  from  mere  grit  to  boulders 
seveial  feet  in  diameter,  are  scattered  irregularly,  and 
without  any  trace  of  arrangement  throughout  this  clay. 
Among  these  stones,  the  principal  varieties  are  those 
occurring  in  the  cutting  on  the  road  already  described. 
Cbiastolite  and  other  varieties  of  slate  were  found,  together 
with  quarts,  bits  of  jasper,  and  a  hard,  red  quartzitic  sand- 
stone. Most  of  these  stones  are  sub-angular,  often  showing 
one  or  more  smoothed  and  flattened  surfaces,  while  the  edges 
and  ends  are  roughly  angular ;  many  are  W3ll  striated  and 
grooved  in  a  chara(^teristic  manner.  On  some  large  bould^r^ 
lying  at  the  base  of  the  cliff*,  the  striae  and  grooves  are 
exceptionally  well  developed.  This  deposit  can  be  traced 
lip  the  yaliey  for  about  a  quarter  of  a  mile  above  this  point, 
wneu  it  thins  out,  aiid  is  seen  to  overlie  a-nd  flank  th^ 
sandstones  through  which  the  valley  has  been  worn.  It  is 
overlaid  by  basalt  known  as  the  newer  volcanic,  and  assigned 
to  Pliocene  age  (Fig.  1). 

On  the  other  side  (north),  of  the  Myrniong  Creek,  but 
nearer  its  junction  with  the  Wenibee,  the  glacial  deposit  is 
again  well  shown  to  a  depth  of  about  1 50  feet.  It  is  much 
the  same  as  that  on  the  opposite  side  of  the  valley^,  and 
striated  stones  are  numerous.  Th^s  extends  to  within  ^00 
yards  or  so  from  the  junction  of  the  two  streams.  It  can  be 
traced  over  the  brow  of  the  valley  up  to  about  the  level  of 
Mr.  Brittlebank's  house,  about  350  feet  abov^  the  Creek,  and 
about  liOO  feet  above  the  sea.  It  then  spreads  out  over  the 
surface. 

It  would  seem  evident  then,  that  the  valley  now  occupied 
by  the  Myrniong  Creek  at  this  point  at  any  rate  is  a  very 
ancient  one,  and  was  at  one  time  probably  almost  filled  up 
by , this  glacial  conglomerate.  The  sandstones  and  conglom- 
erates through  which  the  valley  is  worn,  were  set  down  a» 
Upper  PalsBOZoic  by  the  Geological  Survey  ;  then,  on  the  dis-r 
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CO  very  of  three  species  of  Gangamopteris,  Professor  McCoy 
assigned  them  to  Triassic  times.  Last  year,  more  fossils 
were  obtained.  These  were  somewhat  fragnientary,  but 
Sir  Frederick  McCoy  thinks  he  can  identify  Schizoneura 
and  Zeugophyllites,  indicating  a  lower  Triassic  age  for  the 
rocks  in  question. 

After  the  glacial  material  had  been  deposited  in  this 
ancient  vallej',  it  was  overflowed  by  basaltic  lavas  of 
Pliocene  age.  Whether  the  olderHBasalt  of  Miocene  times 
also  overflowed  this  valley  previously  to  the  former,  we 
cannot  say  with  certainty.  We  have  seen  no  evidence 
of  it  at  any  rate.  Since  Pliocene  times  the  valley  has 
been  again  denuded  to  its  present  condition. 

From  the  general  characters  presented  by  the  so-called 
glacial  conglomerates,  we  were  much  inclined  to  the  opinion 
that  they  would  turn  out  to  be,  not  an  iceberg-drift,  but 
in  reality  till,  or  boulder-clay — in  fact  the  ground  moraine 
of  ancient  glaciers.  These  characters  may  be  summed  up 
as  follows: — (I)  The  unstratified  nature  of  the  clayey 
matrix.  (2)  The  number  and  variety  of  the  included  stones. 
(3)  The  striated  and  glaciated  aspect  of  many  of  these 
stones.  (4)  Their  total  want  of  arrangement.  In  fact, 
these  deposits  bear  such  a  striking  resemblance  in  every 
way  to  the  till  of  Scotland  and  elsewhere  in  the  Northern 
Hemisphere,  that  it  can  hardly  be  doubted  that  they  are  of 
similar  origin.  Corroboration  was  therefore  to  be  sought 
for  in  the  shape  of  roches  moutonndes,  or  shattered  rock 
surfaces  beneath  this  deposit.* 

In  the  valley  of  the  Mj^rniong  Creek,  opposite  the  section 
described  as  occurring  on  the  south  side,  can  be  seen  rounded, 
hummocky-looking  masses  of  sandstone,  the  appearance  of 
which  is  very  suggestive  of  glacier  action.  It  is  very 
probable  that  the  glacial  conglomerate  not  long  since  covered 
these  rocks,  and  thus  protected  them  during  a  long  period 
from  the  effects  of  weathering.  It  must  also  be  remembered 
that  the  glacial  conglomerate  itself  must  have  been  protec- 
ted for  a  considerable  time  by  the  basalt.  The  sandstone  is 
hard  and  massive,  and  is  just  the  kind  of  rock  on  which  the 
abrading  and  rounding  effect  of  glacier  ice  would  be  well 
represented.     Certainly,  striae  and  grooves  are  absent,  but 

*  Having  had  opportunities  of  observing  the  till  and  other  phenomena  of 
glaciation  in  Scotland,  Ireland,  and  Switzerland,  I  can  vouch  for  the  striking 
resemblance  of  our  glacial  4i^osit8  to  the  boulder-clay  of  the  Northern 
Hemisphere. — Graham  Officer. 
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these  may  have  weathered  away.  In  many  parts  of  the 
Scottish  Highlands,  where  the  whole  country  shows  the 
rounded  and  flowing  contour  characteristic  of*  ice-action,  it 
is  often  very  difiicult  to  find  actual  scorings  and  grooves. 

Some  little  distance  further  up  the  Creek  a  section  has 
been  exposed  by  the  stream,  showing  some  feet  of  a  hard 
unstratified  material  containing  striated  stones.  This  was 
much  harder  than  any  we  had  previously  examined,  and  was 
tm versed  by' joints.  It  was  seen  to  be  clearly  overlaid  by 
sandstones,  the  junction  between  the  two  being  very 
distinct,  there  being  apparently  an  unconformity.  Here  a 
fault  occurs  through  the  sandstones  and  the  underlying 
material,  the  displacement  being  about  seven  feet,  and  the 
hade  at  a  high  angle.  There  would  seem  to  be  no  doubt 
that  the  overlying  sandstones  are  continuous  with  the 
surrounding  ones,  which,  as  we  have  seen,  are  probably 
Triassic.  So  now  it  seemed  probable  that  we  had  to  deal 
with  two  glacial  deposits. 

At  the  junction  of  the  Myrniong  and  Werribee,  the  latter 
stream  is  seen  to  be  flowing  over  the  highly  inclined  and 
sorely  denuded  edges  ot  Lower  Silurian  rocks,  here  consisting 
of  very  ]iard,  fine-grained,  well  stratified  sandstones.  On 
the  weathered  surface  the  colour  of  these  is  of  a  patchy 
yellow  rusty  colour,  but  on  the  fractured  fresh  surface  they 
are  of  a  light  greenish  white,  or  light  slaty  white  colour. 
On  proceeding  up  the  Werribee  from  the  junction,  we  found 
ourselves  walking  over  another  kind  of  niaterial,  which  was 
seen  to  rest  unconformably  on  the  Silurian  rocks,  which  it 
closely  resembles  in  colour.  The  Creek  has  cut  its  way 
through  this  to  the  Silurian,  so  that  on  the  floor  of  the  river 
course  one  walks  now  on  a  few  feet  of  Silurian,  and  now  on 
this  other  deposit,  while  sections  are  exposed  on  both  sides 
of  the  stream.  This  deposit  consists  of  an  exceedingly  hard 
clayey  material,  through  which  are  scattered  stones  and 
boulders  of  considerable  size,  of  granite,  quartzite,  fine- 
grained hard  sandstones  (very  similar  to  the  underlying 
Silurian),  and  quartz.  Nearly  all  these  present  the  flattened 
sides,  and.  striated  and  grooved  surfaces  characteristic  of  ice 
action.  The  stones  and  boulders  at  this  point  are  very 
numerous,  and  the  scorings  and  scratchings  exceptionally 
well  developed.  This  conglomerate  resembles  those  already 
described,  in  the  absence  of  any  appearance  of  stratification, 
the  character  of  the  included  stones,  and  the  total  want  of 
arrangement  of  the  latter.     In  fact,   it  cannot  be  distin- 
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guished  from  boulder-clay  or  till.  However,  it  ditfered  from 
those  we  had  yet  examined,  except  the  last  described,  in 
being  so  excessively  hard  and  tough,  and  in  being  traversed 
by  numerous  joints.  Till  one  has  actuall}^  tried,  it  is 
impossible  to  give  an  idea  of  the  difficulty  of  extracting  a 
stone  from  this  material,  which  will  only  come  away  in  small 
angular  fragments,  in  a  manner  that  is  peculiarly  exaspera- 
ting. On  the  north  side  of  the  Creek,  a  short  distance  fr(»m 
the  Junction,  a  section  of  a  similar  deposit  is  exposed,  which 
piesents  a  somewhat  stratified  appearance  ;  striated  stones 
occur  irregularly  through  this,  but  they  are  not  so  numerous 
as  on  the  opposite  side  of  the  Creek.  The  appearance  of 
stratification  presented  may  possibly  be  due  to  pressure.  It 
is  overlaid  by  basalt. 

On  proceeding  up  the  Wernbee  a  few  yards  further  on  the 
south  side  \te  found  a  small  cliff,  where  the  junction  of  the 
conglomerate  with  the  underlying  Silurian  could  be  well 
seen  in  section.  Here  was  a  place  where,  if  the  conglomerate 
weie  a  true  till,  we  might  expect  to  find  the  underlying 
rock  smoothed  and  striated,  or  else  shattered.  The  section 
exposed  showed  the  Silurian  rocks  rising  in  a  hummocky 
way,  and  closely  overlaid  by  the  conglomerate.  A  3loser 
inspection  revealed  a  certain  rounded  and  facetted  appear- 
ance, that  was  very  suggestive  of  ice  action.  Having  found 
a  place  where  the  overlying  deposit  was  thinner  than  usual, 
we  resolved  to  clear  away  a  poi*tion,  and  after  some  difficulty 
and  hard  work  succeeded  in  laying  bare  a  portion  of  the 
rock  below^  We  were  amply  rewarded  for  our  trouble. 
The  Silurian  rock  presented  in  a  beautiful  manner  a  well 
smoothed  and  striated  surface,  with  deeper  parallel  grooves, 
all  running  in  a  north  and  south  direction,  and  of  the  glacier 
origin  of  which  there  could  be  no  doubt  whatever.  The 
Silurian  strata  here  dip  west,  at  angles  of  from  50°  to  (iO°. 
So  it  will  be  seen  that  the  strata  are  cut  across  at  right 
angles  to  the  dip,  in  fact  in  the  direction  of  the  strike.  It 
is  quite  impossible  that  this  can  be  due  to  the  action  of  the 
Creek,  or  indeed  to  the  action  of  water  at  all.  The  striae 
and  grooves  point  right  across  the  Creek.  The  contiguous 
portions  of  the  overlying  deposit,  when  removed,  were 
found  to  retain  perfect  mouldings  of  the  grooves  and  striae 
beneath. 

This  striated  and  grooved  rock  surface,  taken  in  connection 
with  the  nature  of  the  overlying  deposit,  leaves  no  room  for 
doubt  as  to  the  glacier  origin  of  the  latter,  and  that  it  is  a 
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true  till,  or  moraine  profonde.  This  till  can  be  traced  down 
the  Werribee  to  its  junction  with  the  Myrniong  Creek,  and 
a  little  way  beyond  on  the  latter  Creek.  It  here  is  appa- 
rently overlaid  by  the  Tiiassic  rocks.  With  heavier  tools 
than  we  had  at  our  disposal,  and  a  little  more  time,  it  would 
not  be  difficult  to  remove  more  of  the  till  from  the  under- 
lying Silurian,  and  thus  lay  bare  more  of  the  moutonn^e 
surface. 

A  few  days  after  this  discovery,  we  received  a  letter  from 
Mr.  Brittlebank,  stating  that  he  had  found  a  further  example 
of  roche  moutonn^e  at  the  lower  end  of  the  Werribee  Gorge, 
nearly  two  miles  below  its  junction  with  the  Myrniong. 
On  our  next  visit,  we  accordingly  proceeded  to  the  spot,  and 
examined  the  rocks  in  question. 

The  Gorge  has  been  cut  to  a  depth  of  over  600  ft.  through 
a  mass  of  Silurian  rocks,  flanked  by  the  Triassic  sandstones 
and  conglomerates,  the  former  having  formed  a  ridge  or 
island  in  the  Triassic  sea  or  lake  (Fig.  1).  The  Silurian 
rocks  here  consist  of  slates,  finely  laminated  s?hales,  and  hard 
quartzitic  sandstones  ;  quartz  veins  are  frequent,  and  a  dyke 
of  porphyry  also  occurs.  The  strata  are  inclined  at  the 
usual  high  angles,  being  often  almost  vertical. 

At  the  place  indicated  by  Mr.  Brittlebank  we  found  tiie 
till  again  overlying  the  Silurian.  Here,  it  presents  much  the 
same  ai)pearance  as  that  last  described,  glaciated  stones  and 
pel)bles  being  frequent.  At  this  point,  at  a  spot  where  the 
till  was  only  about  a  foot  thick,  Mr.  Brittlebank  had  laid 
bare  a  portion  of  the  undeilying  rock.  An  example  of 
roche  montonnee  was  thus  exposed  to  view,  which  was  even 
better  than  the  one  first  discovered.  More  of  the  overlvinf]^ 
deposit  was  now  removed,  and  a  greater  surface  of  the 
underlying  lock  uncovered,  this  being  an  operation  ot"  some 
difficulty.  The  surface  exposed  presented  the  ap))earance  of 
three  smooth  parallel  ridges,  well  scored  and  striated,  with 
well  rounded  grooves  six  or  more  inches  deep  between. 
Here,  as  before,  the  striae  and  grooves  run  north  and  south, 
in  the  direction  of  the  stnke,  and  right  across  the  river 
(PI.  XI).  In  several  places,  the  rock  has  been  fractuied  at 
right  angles  to  the  groovings.  Photogmphs  of  these  were 
obtained.  This  was  by  no  means  the  only  spot  in  this 
locality  where  I'oches  moutonn^es  w^re  found.  A  siiort 
distance  further  up  the  Creek  can  be  seen  a  rounded 
bnnimock  of  Silurian  rock,  which  has  been  denuded  ot  the 
overlying  till.     The  effects  of  weathering  have  obliterated 
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all  strise  and  grooves,  but  the  rounded  contour  still  remains. 
In  several  other  places  small  portions  of  the  till  were 
removed,  and  a  striated  and  grooved  surface  invariably 
exposed,  the  diiection  of  the  stria)  being  still  constant. 
The  till  here  is  about  ten  or  twelve  feet  in  thickness,  and  is 
distinctly  overlaid  by  the  Triassic  rocks.  On  the  opposite 
side  of  the  river  (south  side),  a  good  section  is  exposed. 
The  till  is  again  seen  resting  6n  the  Silurian  rocks,  which 
here  also,  as  seen  in. section,  appear  to  have  been  subjected 
to  the  action  of  ice  (PI.  XII).  The  strata  are  nearly  vertical. 
The  till  here  is  seen  to  thin  out,  forming  a  wedge-shaped 
mass.  It  is  overlaid  by  the  Triassic  rocks  which,  below  the 
lower  end  of  the  wadge,  rest  directly  on  the  Silurian.  The 
till  and  overlying  formation  extend  a  short  distance  up  the 
Greek  from  this  point,  when  they  terminate  against  the 
uprising  ridge  of  Silurian  strata. 

Til  ere  would  seem  to  be  little  doubt  that  the  Triassic 
rocks  overly  the  till  unconformably.  It  will  now  be  seen 
that  there  are  two  distinct  glacial  deposits.  Of  these,  one 
is  overlaid  by  the  Triassic  sandstones  and  conglomerates, 
and  is  undoubtedly  an  ancient  till,  or  moraine  profonde  ; 
the  other  overlies  the  Triassic  rocks  and  is  similar  to  the 
lower  till,  except  that  it  is  not  so  hard  nor  so  traversed  by 
joints,  which  is  hardly  a  matter  for  surprise. 

Numerous  well  striated  stones  and  boulders  are  scattered 
over  a  great  part  of  the  surface  between  the  Ballaiat 
Road  and  the  Myrnioug  and  Weriibee  streams,  up 
to  an  elevation  of  over  1100  feet  above  the  sea.  These 
stones  can  be  traced  flankintj  the  ridojes  that  overlook  the 
Weriibee.  At  a  point  opposite  the  Gorge,  at  the  lower  end, 
the  stones  are  especially  numerous  and  very  well  striated. 
In  addition  to  the  commoner  varieties,  a  hard  semi- 
crystalline  sandstone,  of  a  dark  pink  colour,  occurs. 
The  stones  here  overly  the  Triassic  sandstones,  and  can  be 
traced  along  a  small  lateral  gully  right  down  to  the 
Werribee.  The  deposit  from  which  they  come  is  exposed  at 
various  points  along  this  gully,  and  is  quite  similar  in  its 
unstratitied  nature,  and  in  the  irregular  arrangement  of  the 
included  stones  to  that  described  befoi'e.  In  places  it  presents 
a  very  hard  texture,  sometimes  somewhat  resembling  the  till 
below  the  Triassic  rocks,  in  other  places  it  is  softer,  but  in 
several  places  where  its  junction  with  the  underlying  sand- 
stones could  be  seen,  it  was  so  invariably  hard  and  thick 
that  we  could  not  clear  any  away  so  as  to  expose  the  under- 
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lying  rock.  However  in  plaxjes,  as  seen  in  section,  the  latter 
presented  a  rounded  appearance  that  was  very  suggestive  of 
ice  action. 

At  the  intake  of  the  Bacchus  Maish  water  supply  on  the 
Wenibee,  about  a  mile  below  the  Gorge,  where  the  valley  is 
very  broad,  a  splendid  section  of  a  till-like  deposit  is  exposed  ; 
there  being  over  70  feet.  The  matrix  is  a  yellowish-white 
clay,  veiy  tough  and  hard,  and  stones  and  boulders  of  the 
usual  kind  are  scattered  through  it  in  a  pell-mell  fashion, 
with  no  trace  of  arrangement.  There  is  no  stratification, 
but  iiTeguIar  bands  occur  here  and  there,  sometimes 
lenticular  in  form.  These  bands  are  in  some  cases  of  a  line 
sandy  material ;  others  consist  of  minute  angular  fragments 
of  much  the  same  nature  as  the  rest  of  the  deposit,  but 
coarser.  These  bands  are  only  about  eighteen  inches  or  two 
feet  in  thickness,  and  seem  to  have  been  formed  by  the 
intermittent  action  of  running  water.  Similar  bands  and 
lenticular  patches  of  sand  and  other  material  occur 
frequently  in  the  till  of  the  Northern  Hemisphere,  having 
been  formed  by  the  action  of  sub-glacial  streams.  We  have 
not  yet  been  able  to  determine  definitely  the  relations  of 
this  deposit,  but  trotn  its  nature  and  position,  as  well  as  its 
great  thickness,  we  incline  to  the  opinion  that  it  belongs  to 
the  upper  glacial  deposit.  It  occurs  again  about  half  a  mile 
further  down  the  river,  where  good  sections  of  it  are  exposed. 
It  here  does  not  contain  nearly  so  many  stones,  while  those 
that  do  occur  a^e  generally  small,  otherwise  it  is  similar  to 
that  last  described.  We  have  not  found  the  deposit  between 
this  point  and  Bacchus  Maisli  along  the  Werribee. 

About  four  miles  up  the  Korkuperrimul  from  the  bridge 
on  the  Ballarat  Road,  a  glacial  conglomerate  is  again  met 
with  containing  numerous  typical  glaciated  stones.  The 
matrix  is  exceedingly  hard  and  devoid  of  stratification.  In 
places,  when  looked  at  from  one  point  of  view,  an  appearance 
of  a  somewhat  irreofular  stratification  can  be  seen.  However, 
a  more  careful  examination  reveals  the  fact  that  what  are 
apparently  lines  of  stratification,  are  in  reality  curved 
division-planes,  which  are  probably  due  to  shearing  stresses. 
At  one  place  in  this  section  a  departure  from  the  usual 
iiTegular  disposition  of  the  stones  may  be  observed.  The 
stones  are  arranged  in  a  sloping  fashion,  along  an  irclined 
plane.  This  arrangement  is  sometimes  met  with  in  the  till 
of  the  Northern  Hemisphere,  At  this  place  also  a  boulder, 
about  eighteen  inches  long  and  somewhat  pear-shaped,  can 
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be  seen  resting  in  the  matrix  in  a  vertical  position.  Now, 
if  such  a  boulder  were  dropped  from  an  iceberg,  we  might 
expect  it  to  remain  in  an  upright  position  in  the  soft  clay, 
but  if  so,  we  should  certainly  expect  to  find  the  clay  indented 
beneath  it.     Of  this,  there  is  not  the  slightest  indication. 

A  little  further  up  the  Creek  another  section  is  exposed. 
Here  our  till-like  deposit  rests  on  massive  sandstone,  but  we 
1vere  Unable  to  remove  sufficient  of  the  former  in  order  to 
expose  the  surface  beneath.  At  one  point,  however,  a 
somewhat  remarkable  feature  occurs.  In  the  sandstone  is 
an  oblique  gap  about  four  or  five  feet  deep,  as  if  a  block  had 
been  torn  out.  This  cavity  is  filled  with  the  overlying 
material,  and  two  or  three  flattened  and  striated  stones  rest 
on  its  lovver  side  (not  bottom).  It  is  difficult  to  conceive 
how  icebergs  could  have  deposited  stones  in  this  manner, 
while  on  the  other  hand  it  is  readily  explained  on  the  glacier 
theory. 

The  locality  between  this  place  and  the  large  quarry, 
about  two  miles  further  down  the  Creek,  we  have  not  vet 
Examined.  Between  this  quarry,  situated  on  the  north  side 
of  the  Korkuperrimul,  and  the  bridge  on  the  Ballarat  Road, 
the  valley  in  which  the  Creek  flows  follows  approximately 
the  axis  of  what  has  once  been  an  anticlinal  fold  of  the 
Triassic  sandstones.  Opposite  the  lai-ge  quarry,  the  valle}^ 
is  a  little  to  the  I'ight  of  this  axis.  Between  this  large 
quari-y  and  the  Creek,  striated  stones  are  numerous.  A 
small  lateral  gully  exposes  sections.  One  of  these  shows  a 
somewhat  loamy  cla}^,  in  which  are  irregularly  imbedded 
large  angular  fragments  of  sandstone,  in  appearance  very 
like  the  underlying  rock.  Large  granite  boulders,  quartzite, 
slate,  quartz,  and  fragments  of  jasper  also  occur,  many 
showing  flattened  and  striated  surfaces. 

On  the  Creek  opposite  the  quairy,  a  clitf  of  about  60  feet 
of  the  glacial  dep  )sit  is  exposed.  It  is  very  similar  to  that 
described  on  the  Ballarat  Road.  It  rests  on  sandstones,  the 
broken  ends  of  which  can  be  seen  protruding  from  the  base 
of  the  deposit,  which  towards  the  top,  presents  a  somewhat 
stratified  appearance.  On  the  opposite  side  of  the  Creek, 
high  cliffs  of  basalt  (newer)  occur.  This  has  evidently  filled 
up  the  valley  at  this  place,  probably  covering  the  glacial 
deposit  and  having  since  been  denuded  away  to  its  present 
state. 

Several  hundred  yards  further  down  the  Creek,  on  the 
right  hand  side,  a   section  exposed  shows  a  few  feet  of  an 
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unstratified  material  bearing  striated  stones,  and  overlaid  bv 
"X'cry  irregularly  stratified  tuttiultuous^looking  sandstoti^s. 
Tliese  sandstones  are  very  probably  simply  beds  associated 
with  the  glacial  deposit.  This  is  indicated  by  their 
tumultuous  appearance,  and  by  the  fact  tliat  we  found 
several  well  scored  stones  in  them.  Moreover,  a  small  patch 
of  a  material  siu.ilar  to  that  beneath  occurs  intercalated 
•with  them.  The  basalt  is  banked  right  up  against  this,  the 
line  of  junction  being  almost  vertical.  The 'whole  linass 
probably  formed  a  ridge  in  the  valley  at  the  time  the  basalt 
ovei-flowed  it.  Striated  stones  can  be  traced  for  about  a 
third  of  a  mile  further  down  this  valley,  on  the  right  hand 
side,  being  overlaid  by  basalt  (Kig.  2)  The  characteristic 
stones  of  the  glacial  deposit  can  be  traced  along  the  hills 
flanking  the  valley  on  the  left.  At  one  ^:'pot,  between  the 
big  quarry  and  another  smaller  one  further  down  the  valley, 
a  conglomerate  occiu's,  which  consists  of  a  loamy  matrix,  in 
which  are  scattered  angular  fragments,  in  all  positions,  of 
soft  sandstone.  This  rests  on  the  denuded  edgres  of  well 
stratified  Triassic  sandstone,  from  which  the  fragments  have 
apparently  been  derived. 

Some  distance  further  on,  a  small  quarry  occurs  in  the 
Triassic  sandstones,  whicli  here  dip  E.S.E.  about  35°.  The 
glacial  conglomerate  can  be  traced  to  about  200  feet  above 
the  Creek,  and  in  the  quarry  can  be  seen  in  section  lesting  on 
the  sandstones  to  a  depth  of  about  five  feet.  On  the  left 
hand  side  of  this  section,  the  junction  is  very  marked,  wb.ile 
tracing  it  to  the  right,  it  becomes  very  indefinite  by  the 
disintegration  of  the  sandstone.  This  section  is  at  right 
angles  to  the  dip.  At  the  same  quarry,  another  section  is 
exposed  at  right  angles  to  the  former.  This  exhibits 
remarkable  and  important  features.  Beginning  at  the  lower 
en.i  of  the  section,,  a  pell-mell  accumulation  of  rough  angular 
and  rounded  blocks,  up  to  eighteen  inches  and  two  feet 
in  diameter,  embedded  in  a  loamy  matrix,  is  seen  overlying 
soft  purplish  stratified  clays  or  shales.  The  lattei  are  much 
broken  up  and  disintegrated  at  their  junction  with  the  over- 
lying deposit.  Angular  blocks  of  sandstone  in  every 
conceival)le  position  are  mixed  up  in  the  ruin,  and  in  fact 
a  definite  junction  it  is  almost  impossible  to  distinguish. 
Further  alojig  the  section,  this  mixed  material  merges  into  a 
purplish  mass  of  clay,  overlying  broken  and  shattered  sand- 
stones. (The  shales  and  sandstones  are  of  the  sarnie 
formation.)      This  purplish  clay,  which  is  evidently  derived 
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from  the  shales,  presents  the  appearance  of  having  been 
pushed  over  the  sandstones,  angular  blocks  of  which  are 
scattered  through  it.  A  little  further  along,  a  large  irregular 
fracture  in  the  sandstone  occurs,  being  seven  or  eight  feet 
deep.  This  is  literally  stuffed  with  stones  and  boulders 
of  the  various  kinds  met  with  in  the  glacial  conglomemte. 
Many  of  these  show  flattened  and  striated  surfaces.  A 
granite  boulder,  over  a  yard  in  diameter,  is  jammed  into  the 
bottom  of  this  fracture,  while  broken  and  angular  fragments 
of  the  sandstone  are  also  scattered  through  it,  the  whole 
being  imbedded  in  a  loamy  clay-like  material,  which  seems  to 
have  been  squeezed  into  the  fracture  (Fig.  3).  At  several 
other  sections  exposed  in  this  quarry,  similar  appearances  can 
be  noted.  The  sandstone  has  been  fractured,  and  the  glacial 
material  literally  injected  into  the  ci-acks  and  fissures. 
Several  striated  stones  were  picked  out  from  one  of  these 
fissures. 

It  will  be  seen  that,  as  in  the  case  of  the  Myrniong  Creek, 
the  glacial  deposit  lies  in  an  ancient  valley  of  denudation. 
It  was  probably  overflowed  by  Pliocene  basalt,  which  would 
thus  be  the  means  of  protecting  the  underlying  formations 
during  a  considerable  period.  We  could  not  find  any  more 
traces  of  the  glacial  material  between  this  place  and  the 
Werribee. 

This  concludes  the  evidence  we  have  so  far  collected,  and 
it  all  points  irresistibly  to  the  conclusion,  that  glacier-ice 
has  been  the  agent  by  wUich  tlie  effects  described  have  been 
accomplished.  No  iceberg  theory  will  account  for  the  facts 
presented  at  the  quairy.  How  will  such  a  theory  account  for 
the  fracturing  of  the  underlying  rocks,  and  the  ramming  of  the 
fractures  with  large  erratic  boulders  and  the  material  in  which 
these  boulders  are  imbedded  ?  On  the  other  hand,  these  are 
facts  which  are  readily  explained  on  the  glacier  h^^pothesis. 
In  the  Northern  Hemisphere  shattered  surfaces  are  frequently 
met  with  below  till.  In  his  "Great  Ice  Age,"  p.  16,  Prof. 
James  Geikie  says  : — "  Soft  sandstones  and  highly  jointed 
rocks  .  .  .  often  show  a  broken  and  shattered  surface 
below  till  ;  sometimes,  indeed,  thick  sandstones  appear 
'  broken  up '  to  a  depth  of  many  feet  below  boulder-clay, 
the  coarse  angular  debris  shading  gradually  into  till  of  the 
normal  type."  This  corresponds  exactly  with  the  features 
presented  at  the  quarry,  where  the  sandstones  are  soft  and 
easily  disintegrated.  Oases  in  Scotland  and  elsewhere  in 
the   Northern    Hemisphere  are  not  imcommon,  where  the 
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shattered  surface  of  the  underlying  rock  is  "  stuffed  "  with 
erratic  stones  and  boulders. 

The  conclusion,  then,  to  which  ws  are  led  is,  that  the 
deposits  we  have  been  considering  constitute  a  true  till,  or 
moraine  profonde.  This  is  borne  out  by  further  considera- 
tions. It  is  worthy  of  note,  that  the  stones  occurring  in 
this  till,  at  the  quarry  we  have  been  speaking  about,  are  not 
nearly  so  well  stiiated  as  those  occurring  in  the  region  of 
the  Wenibee  Gorge.  In  the  former  case,  we  have  seen  that 
the  underlying  sandstone  is  very  soft,  and  would  not  striate 
stones  well ;  on  the  other  hand,  the  underlying  rocks  in  the 
region  of  the  Gorge  are  much  harder,  consisting  to  a  great 
extent  of  conglomerates,  just  the  kind  of  rocks  that  would 
produce  marked  scorings  on  the  stones  of  the  till. 

These  are  specific  evidence  against  the  iceberg  theory. 
There  are  also  more  general  arguments.  These  arguments 
have  been  used  before  to  refute  the  icebei'g  hypothesis  of  the 
origin  of  the  boulder-clay  in  the  Northern  Hemisphere,  and 
they  apply  equally  well  here. 

Mr.  Dunn  describes  the  so-called  glacial  conglomerate, 
besides  being  found  at  Bacchus  Marsh,  as  occurring  on  both 
sides  of  the  Dividing  Range,  at  Wahgunyah,  Rutherglen, 
The  Springs,  El  Dorado,  Wooragee,  Tarrawingee,  Badda- 
ginnie,  at  various  points  on  the  road  between  Wangaratta  and 
Kilmore,  north  east  of  Costertield,  Wild  Duck  Creek  (west 
of  Heathcote),  undei'lying  the  auriferous  deposits  at  Caris- 
brook  and  Creswick.  South  of  the  Dividing  Range,  it  is 
met  with  about  four  miles  east  of  Gordons,  Barrabool  Hills, 
and  near  Foster  in  South  Gippsland.  Thus  it  will  be  seen 
that  the  deposit  is  widely  distributed,  and  it  appears  to  be 
of  considerable  thickness,  being  over  100  ft.  in  several 
known  instances. 

It  has  been  shown  (Croll,  ''Climate  and  Time;" 
Geikie,  "  Great  Ice  Age,"  &:c.),  that  the  amour.t  of  material 
carried  by  icebergs  is  quite  inconsiderable,  and  what  is 
carried  geiierallv  consists  of  rubbish  and  ancjular  blocks 
that  have  fallen  on  tlie  surface  of  the  parent  glacier. 
In  the  case  of  the  ice-sheet  that  is  at  present  desolating 
Greenland,  the  surface  of  the  ice  is  very  free  from  d^biis  of 
any  kind,  and  so  it  is  quite  a  rare  thing  to  find  an  iceberg 
shed  from  one  of  the  vast  glaciers  of  that  countiy  bearing 
any  material  at  all.  Yet  a  tremendous  amount  of  erosion 
must  be  going  on,  and  the  eroded  material  is  being  accumu- 
lated  beneath    the    ice   as   a   moraine    profonde,    although 
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prodigious  quantities  iuust  be  carried  away  by  sub-glacial 
streams.  Dr.  Wright  ('' Ice  Age  in  North  America  ")  calcu- 
lates that  from  the  great  Muir  glacier  in  Alaska  over  33 J 
million  cubic  yards  of  sediment  is  annually  carried  away  by 
sub-glacial  streams.  Little,  if  any,  of  the  sub-glacial  materi:il 
can  be  carried  a^ay  by  icebergs-— a  few  stones,  perhaps,  frozen 
into  the  bottom  of  the  bergs.  The  finer  material  cariied 
away  by  streams  from  betieath  these  great  glaciers  must 
inevitably  be  stratified,  and  well  stratified,  as  the  quantity 
of  material  brought  down  must  vary  considerably  from 
time  to  time.  Even  if  much  fine  matter  were  carried  bj' 
icebergs,  it  would  inevitably  be  re-assorted  by  the  water; 
the  stones,  too,  would  assuredly  show  some  trace  of 
arrangement. 

In  the  deposits  we  have  been  consideiing,  the  absence 
of  stratification  and  the  total  want  of  arrangement  of  the 
included  stones,  are  their  chief  and  most  striking  character- 
istics. Then  again,  in  the  great  mass  of  the  sections  we 
have  examined  angular  fragments  are  comparatively  rare, 
except  as  we  have  seen,  where  the  till  rests  on  the  under- 
lying rock.  So  here  again,  we  have  a  strong  argument  in 
favour  of  the  glacier  theory. 

Further,  these  deposits  are  found  up  to  a  height  of  1 400  ft. 
at  Ballan  ;  so,  to  account  for  them  en  the  iceberg  theory,  we 
would  require  a  submergence  of  at  least  2000  ft.  to  allow 
icebergs  to  float,  and  as  icebergs  can  only  transport  material 
from  higher  to  lower  levels,  it  is  quite  impossible  to  account 
for  the  mingling  of  fragments  of  the  underlying  rock  in  the 
overlying  till,  at  an  elevation  not  exceeding  800  ft.  above 
the  sea.  Besides,  such  a  submergence  would  considerably 
diminish  the  area  fi'om  which  the  deposits  could  be  derived, 
and  their  extent  indicates  a  large  surface.  Again,  such  a 
submergence  would  tend  to  produce  climatic  conditions 
which  would  be  quite  opposed  to  the  production  of  glaciers, 
even  were  the  astronomical  conditions  favourable.  It  must 
also  be  observed  that,  so  far  as  we  have  seen,  these  deposits 
are  quite  unfossiliferous. 

Mr.  Dunn  states  that  much  of  the  rock  material  occurring 
in  the  till  is  not  known  at  present  to  occur  in  situ  on  this 
Ccmtinent  anywhere  near  Victoria.  Daintree  remarks  that 
a  granite  occurs  in  the  formation  at  Bacchus  Marsh,  which 
he  had  not  observed  south  of  Queensland.  However,  as  he 
has  not  described  this  gianite,  it  would  be  difficult  now  to 
identity  it.     We  would  reply  to  this  that  further  search  will 
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probaJt)ly  reveal  the  sources  of  tins  material.  The  geology 
of  Victoria  has  not  been  so  fully  worked  out  as  to  warrant 
us  asserting  that  a  certain  kind  of  rock  does  not  occur  in 
>titu.  Then  again,  it  must  be  remembered  that  these 
deposits  are  anterior — as  we  shall  show — to  the  Miocene 
and  Pliocene  lava  flows,  and  probably  to  the  Miocene  leaf- 
beds,  so  that,  not  to  speak  of  the  effects  of  denudation,  a> 
a  great  deal  of  the  then  rock  surface  is  now  concealed. 

Of  the  various  kinds  of  rock  met  with  in  the  till  in  the 
BaccJuis  Maish  district,  the  great  majority  are  derived  from 
Silurian  rocks,  which  form  the  main  part  of  the  Dividing 
Range.  In  the  Werribee  Gorge  several  kinds  of  slate  occur, 
which  are  identical  with  slates  found  in  the  till.  Quaitz 
veins  are  also  numerous  in  the  Silurian  rocks.  We  also 
noted  a  quartzitic  sandstone  in  the  Gorge,  .which  is  very 
similar  to  fragments  found  in  the  till.  Several  varieties  of 
quartzite  occur  in  the  till  which  we  have  not  yet  seen  in 
sitiiy  but  we  have  not  yet  examined  the  Ranges  to  the  north, 
and  it  is  very  probable  they  will  be  found  there,  as  quartzites 
frequently  occur  in  the  Silurian.  Fragments  of  schistose 
rocks  have  also  been  observed  in  the  till,  and  these  occur 
in  situ  to  the  north. 

Several  kinds  of  granite  occur  Jn  the  till.  Granite  is 
found  in  situ  in  the  locality,  and  ajnong  the  granite  boulders 
some  occur  that  seem  identical  with  this  gianite.  A  very 
coarsely  crystalline  variety  is  also  met  with,  the  crystals  of 
felspar  being  sometimes  over  an  inch  in  length.  Though  we 
ourselves  have  not  seen  this  in  place,  yet  the  Geological 
Survey  report  a  granite  with  very  large  crystals  of  felspar 
jis  occurring  in  this  locality.  Pegmatite  and  aplite  also  are 
found  in  the  till.  As  both  of  these  may  occur  as  veins  in 
other  gi'anite,  it  would  not  be  surprising  if  they  have  been 
ovei'looked.  It  is  not  unlikely  even  that  they  may  be  now 
concealed  beneath  the  basalt  that  is  well  developed  in  this 
district. 

Summing  up,  then,  the  results  of  our  investigations,  it 
would  appear  that  two  main  points  are  clearly  brought  out. 
The  first  of  these  is,  that  there  aie  two  distinct  glacial 
deposits  ;  and  the  second,  that  both  of  these  deposits  are 
due  to  glacier  ice,  and  not  to  icebergs — in  fiict,  both  being 
moraines  profondes.  Both  are  of  similar  character,  except 
that  the  lower  one  is  more  indurated  and  jointed.  Of  these, 
the  latter  has  been  seen  to  closely  enwrap  the  smoothed, 
gi'ooved,  and  furrowed  surfaces  of  Silurian   rocks,  of  the 
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glacier  origin  of  which  there  can  be  no  doubt.  It  is  useless 
at  this  stage  of  geological  inquirj'  to  maintain  that  icebergs 
can  produce  roches  moutonndes.  A  full  discussion  of  this 
point  may  be  read  in  Dr.  Croll's  "  Climate  and  Time," 
Oeikie's  "  Great  Ice  Age,"  and  in  "The  Labrador  Coast,"  by 
Dr.  Packard.  In  connection  with  the  upper  till,  though  no 
undoubted  roches  moutonn^es  have  yet  been  met  with,  yet, 
as  we  have  seen,  shattered  rock  surfaces  below  the  till  are 
found,  which  may  be  said  to  be  quite  as'  characteristic  of 
the  action  of  glacier-ice  as  a  smoothed  and  moutonn^e 
surface. 

It  now  becomes  a  most  important  and  interesting  question 
to  determine  the  respective  ages  of  the  two  tills.  It  seems 
certain  that  we  must  look  to  astronomy  for  the  explanation 
of  ice  ages.  Dr.  Croll's  celebrated  theory  has,  until  now, 
notwithstanding  considerable  adverse  criticism,  been  the 
most  satisfactory  explanation  offered.  Recently,  however, 
Sir  Robert  Ball  in  his  little  work  "  The  Cause  of  an  Ice  Age," 
has  re-stated  the  astronomical  theory,  pointing  out  an  error 
made  by  CroU.  It  would  be  beyond  the  scope  of  this 
present  paper  to  enter  into  a  discussion  on  the  cause  of  ice 
ages,  it  will  suffice  to  say  that  Sir  Robert  Ball  has  stated 
the  case  with  great  force  and  clearness.  The  theory  as  it 
now  stands  shows  that  when  the  astronomical  conditions 
for  the  production  of  extensive  glaciation  anse,  then  we  have 
a  period  during  which  several  glacial  epochs  alternate  with 
genial  epochs  between  the  two  hemispheres,  the  length  of 
each  epoch  being  10,500  years.  The  conditions  for  this  state 
of  things  then  gradually  disappear,  and  do  not  occur  again 
till  after  the  lapse  of  long  ages.  Sir  Robert  Ball  says  he 
makes  no  attempt  to  state  the  date  of  the  last  glacial  period, 
nor  to  say  when  the  next  is  to  take  place.  So,  according  to 
this  theory,  using  the  term  **  period  "to  embrace  several 
glacial  and  genial  "  epochs,"  we  should  expect  to  find 
evidence  of  glaciation  in  both  hemispheres  during  the  same 
period,  though  not  necessarily  to  the  same  extent,  for  of 
course  the  astronomical  conditions  for  glaciation  are  liable 
to  considerable  modification  by  the  existing  distribution  of 
land  and  sea,  and  the  elevation  of  mountain  chains. 

Now,  taking  the  case  of  our  lower  till  first,  we  have  seen 
that  it  is  overlaid  (apparently  unconformably)  by  rocks 
which  have  been  assigned  to  Lower  Triassic  age.  In  the 
Permian  Period  in  the  Northern  Hemisphere,  there  are  clear 
indications  of  a  glacial  epoch  or  epochs.     In  England,  Dr. 
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Kamsay  describes  **  breeciated  conglomerates,"  consisting  of 
"  pebbles  and  large  blocks  of  stone,  generally  angular, 
imbedded  in  a  marly  paste."  Many  of  these  stones  are  as 
well  scratched  as  those  found  in  modern  moraines,  or  in 
boulder-clay.  Similar  boulder-beds  occur  in  Scotland, 
Ireland,  and  Germany.  Mr.  Wallace  ("  Island  Life")  states 
that  these  physical  indications  are  corroboiated  by  a 
consideration  of  the  life  of  the  period,  which  is  characterised 
by  its  poverty.  In  India,  similar  Permian  boul3er-beds 
occur,  in  which  large  striated  stones  and  boulders  are  found. 
In  one  instance,  the  rock  surface  beneath  this  deposit  was 

fflacially  scored  and  striated.  These  beds  have  been  corre- 
ated  with  similar  ones  in  South  Africa,  also  of  Permian  age. 
Mr.  G.  W.  Stow  has,  according  to  Dr.  Ramsay,  given 
elaborate  accounts  of  these  South  African  boulder-beds.  He 
says  that  in  Nat,al  the  great  masses  of  "moraine  matter"  not 
only  contain  ice-scratched  stones,  but  the  underlying  rocks 
are  well  rounded  and  mammilated,  and  covered  by  "  deeply 
incised  glacier  grooves  "  in  a  direction  that  at  last  leads  one 
to  the  pre-Pennian  mountains,  whence  the  stones  fonning 
the  moraines  have  been  derived.  In  Natal,  the  striated 
rocky  floor  is  only  30°  south,  and  in  India,  only  20°  north  of 
the  equator. 

That  evidence  of  severe  glaciation  should  be  found  in  the 
same  period  in  both  hemispheres,  and  so  near  the  equator — 
being  actually  within  the  tropics  in  one  case — is  a  strong 
argument  in  favour  of  the  astronomical  theory,  betokening  a 
much  wider  cause  than  mere  local  elevation.  This  being  the 
case,  we  might  expect  to  tind  traces  of  a  glacial  period  during 
Permian  times  here  in  the  more  southern  parts  of  Australia. 
The  position  of  our  lower  glacial  conglomerate,  or  till,  is 
quite  compatible  with  its  being  of  Permian  age,  and  when  to 
this  we  add  the  considerations  just  noted,  this  conclusion  is 
much  strengthened.  There  is  a  stronor  break  in  the  flora  at 
the  close  of  the  Perrao-carboniferous  series  in  New  South 
Wales  (Prof  David,  Address  A.A.A.S.,  1890).  It  is  possible 
that  this  break  may  correspond  with  a  Permian  glacial 
period. 

Now,  as  regards  our  upper  till.  We  have  not  as  yet  been 
able  to  arrive  at  any  very  definite  conclusion  as  to  the  age 
of  this  deposit.  As  we  have  seen,  it  lies  on  the  denuded 
surface  of  the  Triassic  rocks,  and  is  certainly  overlaid  by 
the  Pliocene  basalt.  That  it  is  also  overlaid  by  the  older 
basalt  admits  of  little  doubt,  for  although  this  basalt  occurs 
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in  the  locality,  yet  we  have  never  found  a  trace  of  any 
vqlcani^  ra^itei^ial  in  the  till.  The  same  reasoning  applies  as 
to  it^  relation  to  the  Miocene  leaf-beds  that  are  well 
developed  in  the  district.  Tliese  beds  consist  for  the  most 
part  of  hard  clay-ironstone,  in  wliich  leaf  and  plant  impres- 
sions are  very,  numerous,  and  as  a  rule  exceedingly  well 
preserved,  As  we  have  not  found  any  fragments  in  the 
till  that  in  any  way  resemble  the  material  of  these  beds,  it 
se^rhs  highly  probable  that  the  upper  till  is  pre-Miocene. 

In  Europe,  we  have  evidence  of  glaciation  in  Eocene 
times/  In  the  "  Flysch"  of  Switzerland,  huge  erratioa 
occur,  One  of  these  measured  105  ft,  in  length,  90  ft.  in 
breadth,  and  45  ft/  in  height  (Croll,  "  Climate  and  Time," 
p.  305).  Although  the  Eocene  fossils,  both  in  Europe  and 
Australia,  indicate  a  mild  climate,  yet,  as  has  been  pointed, 
out  by  CroU  and  other  eminent  authorities,  the  life  of  a 
glacial  epoch  would  be  characterised  by  negative  conditions.^ 
As  it  is  of  the  very  essence  of  the  astronomical  theory  of 
ibe-ages  that  glacial  alternate  with  genial  epochs,  it  is  only 
to  be  exj)ected  that  the  life  of  the  genial  epochs  would  be 
the  more  likely  to  be  preserved^  So  it  is  possible  that  out 
upper  till  is  Eocene  ;  this,  however,  we  merely  throw  our 
as  a  suggestion,  in  the  absence  of  any  further  evidence  at 
present.  Considering  the  great  amount  of  erosion  that  took 
place  in  Upper  Mesozoic  and  early  Tertiary  times,  it  seems 
improbable  that  this  deposit  is  earlier  than  Eocene. 

Mr.  Stirling  and  Dr.  Lendenfeldt  have  described  undoubted 
evidences  of  glaciation  in  the  Australian  Alps.  These 
gentlemen  found  glaciated  surfaces  on  Mt.  Cobberas  at 
elevations  between  6000  ft.  and  4000  ft.  above  the  sea,  on 
14 1.  Pilot,  and  on  Mt.  Kosciusco.  Erratics  of  huge  basaltic 
boujders  occur  in  ''  linear  extension  for  miles  "  in  the  Reewa 
River  and  Snowy  Creek  valleys,  the  nearest  basaltic  outliers 
bein^  twenty  miles  away.  Perched  blocks  of  hornblende 
porphyrite  occur  on  '' crests  of  spurs  and  sidelings"  in  a 
regular  descending  series  from  near  the  summit  of  Mt; 
Bogong  towards  the  Reewa  valley,  many  of  them  resting 
on  smoothed  surfaces  of  pegmatite.  Moraines  occur  at  the 
base  of  Mt.  Bogongj  at  1000  ft.  above  sea  level.  Similar 
evidences  of  former  glaciation  have  also  been  described 
by  Mr.  Stirling  as  occurring  ii;i  the  Livingstone  valley, 
Parslow's  Plains,  and  elsewhere  in  our  Alpine  regions. 

There  would  3eem  to  be  no  doubt  that  the  glaciation 
indicated,  by  th^se  evidences  in  the  Australian  Alps  is  of 
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much  more  recent  age  than  that  represented  by  the  upper 
till  at  Bacchus  Marsh.  The  presence  of  erractics  of  basalt, 
in  "  linear  extension  "  along  the  valleys  and  on  the  slopes  of 
the  Alps  is  sufficient  to  show  this.  Dr  Lendenfeldt 
considered  that  this  period  of  glaciation  only  terminated 
between  2000  and  3000  years  ago,  but,  Jis  Professor  Hutton 
has  shown,  there  is  no  evidence  to  sustain  this.  Professor 
Hutton  has  expressed  the  opinion  that  there  was  no  evidence 
to  indicate  that  the  Southern  Hemisphere  had  ever  had  a 
glacial  period.  That  glaciers  had  formerly  existed  in  the 
Australian  Alps,  he  has  explained  on  the  hypothesis  of  a 
local  elevation  of  the  Alps,  to  about  3000  feet  above  their 
present  level.  Now  this  glaciation  took  place  since  Miocene 
times,  as  is  shown  by  the  basaltic  erratics.  Mr.  Stirling  has 
assigned  it  to  the  Pleistocene  Period.  It  is  impossible  that 
it  can  be  earlier,  for  if  it  were,  the  eri-actics  would  have  long 
ago  disappeared  from  their  positions  on  mountain  sides  and 
spurs. 

During  the  Pliocene  Period  we  have  evidence,  in  the 
distribution  of  marine  gravels,  of  a  submergence  of  nearly 
1000  feet  below  the  present  level,  and  since  then  the  land 
has  gradually  risen  to  its  present  condition  (Muriay).  In 
his  address  to  the  Biological  Section  of  the  A.A.A.S.,  at 
Hobart,  Professor  Spencer  says : — "  We  must  conclude  from 
the  mammalian  fauna,  that  there  has  been  no  absolute  land 
connection  between  South-east  Australia  and  Tasmania 
since  practically  the  end  of  the  Tertiary  Period  or  early  in 
Pleistocene  times,  as  otherwise  it  would  be  impossible  to 
account  for  the  absence,  not  only  of  the  dingo,  but  of  the 
large  and  specialised  diprotodont  fauna,  of  which  the 
Pleistocene  Period  saw  the  rise  and  fall  upon  the  mainland." 
From  the  evidence  supplied  by  raised  beaches,  and  by  the 
great  depth  to  which  many  of  our  river  channels  have  been 
cut,  it  is  apparent  that  the  land  has  been  gradually  rising 
for  a  considerable  period.  It  is  thus  pretty  certain  that, 
since  the  beginning  of  Pleistocene  times,  the  land  surface  has 
never  stood  higher,  relatively  to  the  sea,  than  it  does  now, 
and  in  Pliocene  times,  as  we  have  seen,  there  was  a 
submergence  of  nearly  1000  feet  below  the  present  level. 

If  denudation  has  been  the  means  of  reducing  the  height 
of  our  Alpine  regions  by  about  3000  feet  since  the  last 
glaciation  took  place,  then  it  would  be  quite  impossible  for 
lines  of  erratic  boulders  and  perched  blocks  on  mountain 
spurs  to  be  preserved.     Many  of  these,  according  to    Mr. 
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Stirling,  even  yet  show  striated  apd  grooved  surfaces.  If 
the  mountains  had  suffered  much  denudation,  the  striae  and 
gi'ooves  would  certainly  have  been  removed  and  roches 
moutonndes  would  have  vanished — except  where  protected 
by  overlying  deposits — long  ago. 

So  then,  seeing  that  the  theory  of  gi'eater  elevation  cannot 
be  sustained,  we  must  look  in  another  direction  for  the 
explanation,  and  we  have  the  astronomical  theory  at  hand. 
According  to  this  theory,  we  should  expect  to  find  evidence 
of  a  Pleistocene  glacial  period  here,  con-esponding  with  that 
of  the  Northern  Hemisphere.  As  we  have  seen,  this  is  the 
period  to  which  Mi*.  Stirling  has  referred  this  latest  glaciation 
of  the  Austi-alian  Alps.  As  eminent  authorities  have  already 
observed,  in  trying  to  realize  the  probable  effect  of  astro- 
nomical conditions  favourable  to  glaciation  in  the  Northern 
and  Southern  Hemispheres  respectively,  the  great  proportion 
of  sea  to  land  that  now  obtains  in  the  south  must  always  be 
borne  in  mind.  The  effect  of  this,  in  the  present  distribution 
of  land  and  sea,  would  undoubtedly  be  to  mitigate  these 
conditions.  In  Pleistocene  times,  there  is  no  evidence  to 
show  that  our  mountains  were  appreciably  higher  than  now ; 
it  seems  more  probable  that  our  land  surface  stood  actually 
lower.  So  that  the  astronomical  conditions  which,  during 
this  period,  resulted  in  producing  such  a  severe  glaciation 
in  the  Northern  Hemisphere,  were  probably  so  mitigated  in 
the  Southern  Hemisphere  that  glaciers  only  appeared  in  the 
higher  mountains. 

Mr.  G.  S.  Griffiths,  in  a  paper  on  the  "  Evidences  for  a 
post-Miocene  Glacial  Period  in  Victoria,"  describes  heavy 
boulder  washes,  distributed  in  many  parts  of  the  Colony. 
These  "  washes  "  are  ascribed  to  glacial  action.  Though  the 
evidence  for  this  is  not  conclusive,  yet  it  is  by  no  means 
improbable  that  these  heavy  deposits  of  bouldeis — many  of 
them  basaltic — were  foimed  at  the  period  of  the  last  glacia- 
tion of  the  Alps,  when  the  precipitation  was  much  greater 
than  now.  The  Dividing  Range,  except  in  its  easteni  parts, 
not  being  high  enough  for  the  production  of  glaciers,  in  the 
short  hot  summers  of  the  epoch  vast  floods  from  melting 
snow  swept  down  from  the  mountains,  swelling  the  rivers 
and  depositing  these  boulder  beds. 

At  the  two  earlier  periods  of  glaciation  we  have  indicated, 
it  is  not  improbable  that  there  was  a  greater  soutliward 
extension  of  land  by  way  of  Tasmania  than  now  obtains. 
In  Upper  Palaeozoic  times,  the  Main  Divide  must  have  stood 
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many  thousand  feet  higher  than  it  does  now.  In  Eocene 
times,  though  enormous  denudation  had  then  taken  place, 
this  mountain  chain  must  have  been  very  much  higher  than 
now.  Under  these  conditions,  the  glaciation  during  an  ice 
age  might  be  of  considerable  severity. 

We  would  thus  appear  to  have  evidence  of  three  periods 
of  glaciation  in  Australia,  wliich  may  be  provisionally 
assigned  as  follows  : — (1)  One  in  Permian  times,  of  consider- 
able severity ;  (2)  one  in  Eocene  times,  also  severe  ;  (3) 
one  in  Pleistocene  times,  mild,  being  represented  only  by 
glaciers  in  the  higher  mountains.  At  these  periods  then,  it 
would  appear  that  the  Dividing  Range  nourished  great 
glaciers  which  radiated  outwards,  and,  in  the  two  earlier 
periods  at  least,  spread  to  some  distance  over  the  lower 
ground.  Beneath  these  glaciers  the  till,  or  glacial  conglomer- 
ate, was  accumulated  as  a  ground  moraine. 

Undoubted  evidence  of  glaciation  has  been  adduced  by 
Professor  Tate  and  Mr.  G.  B.  Pritchard  from  South  Australia, 
and  traces  have  also  been  noted  in  Tasmania,  although 
Mr.  Johnston  remarks  ("  Geology  of  Tasmania  ")  that  there 
is  no  evidence  there  to  show  that  a  glacial  period  has  ever 
taken  place.  However,  it  will  seem  strange  if  further 
evidence  from  Tasmania  be  not  forthcoming. 

In  concluding  this  paper,  we  would  urge  the  careful 
examination  and  mapping  of  our  glacial  deposits,  and  the 
-collection  of  all  evidence  bearing  upon  them.  In  the  words 
of  Sir  Robert  Ball — '*  A  strict  seaich  for  glacial  indications 
among  all  deposits,  primary,  secondary,  and  teitiary,  would 
be  one  of  the  most  valuable  pieces  of  scientific  work 
possible  at  the  present  time." — ("  Cause  of  an  Ice  Age," 
p.  149). 
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Art.  VI. — Synopsis  of  the  Australian  Galcarea  Heterocoela ; 
with  a  pt'oposed  Classification  of  the  Group  and 
Descriptions  of  some  Kew  Genera  and  Species, 

By  Akthur  Dendy,  D.Sc,  F.L.S. 

Demonstrator  and  Assistant  Lecturer  in  Biology  in  the  University  of 

Melbourne. 

[Read  September  8,  1892.] 

].  Introductory  Remarks. 

Owinor  to  the  reduction  of  the  Government  arrant  to  the 
Royal  Society,  it  has  been  found  impossible  at  present  to 
continue  the  publication  of  the  volume  of  the  Transactions 
which  the  Council  of  the  Society  generously  set  apart  for 
"  A  Monograph  of  the  Victorian  Sponges."  Under  these 
circumstances  the  Council  has  kindly  agreed  to  iwy  proposal 
to  divide  the  work  by  publishing  in  the  Proceedings  pf  the 
Society'  only  the  necessary  systematic  portion,  without 
illustrations,  and  publishing  the  anatomical  portions,  for 
which  numerous  illustrations  are  indispensable,  elsewhere. 
It  is  hoped,  however,  that  the  continuation  of  the  Mono- 
graph in  its  original  form  may  be  carried  out  at  some  future 
date. 

I  have  in  my  possession,  in  addition  to  the  very  fine  series 
of  Victorian  Heterocoela  collected  by  Mi'.  Bi*acebridge  Wilson, 
a  number  of  very  valuable  specimens,  including  several 
remarkable  new  species,  from  other  parts  of  Australia,  and 
it  seemed  desirable  to  incorporate  descrif)tions  of  these  in  the 
present  communication.  I  have  also  a  number  of  fragments 
of  type  specimens,  generously  forwarded  to  me  by  th<; 
authorities  of  the  British  Museum,  which  brings  the  total 
number  of  species  of  Australian  Calcarea  Heterocoela  in  my 
collection  up  to  forty-seven. 
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Up  to  the  present  time  sixty-two  species  of  this  group  of 
sponges  have  been  described  from  Australian  seas,  chiefly  by 
Hseckel,  von  Lendenfeld,  Pol^jaeff  and  Carter.  Sixteen 
new  species  are  described  in  the  present  paper,  which  brings 
the  total  number  of  Australian  species  of  Calcarea  Heterocoela 
up  to  seventy-eight.  In  order  to  make  the  work  as  complete 
as  possible,  I  have  decided  to  include,  not  only  descriptions 
or  notes  of  the  forty-seven  species  which  I  have  been  able  to 
study  for  myself,  but  also  references  to  those  species  which 
I  have  not  seen,  and  thus  to  provide  a  complete  Synopsis  of 
the  Australian  Calcarea  Heterocoela. 

In  order  to  arrange  the  species  satisfactorily,  I  have  been 
obliged  to  adopt  a  classification  which  has  many  new 
features.  This  classification  has  not  been  arrived  at  hastily, 
nor  without  careful  consideration  of  the  work  of  previous 
writers.  It  is  impossible  to  justify  it  fully  in  this  place, 
because  it  is  based  upon  a  minute  study  of  anatomical 
details  and  a  careful  consideration  of  historical  questions  of 
priority  in  nomenclature  into  which  I  have  not  space  to 
enter.  I  intend,  however,  to  publish  a  paper  on  the  minute 
anatomy  and  classification  of  tlie  group  in  another  place,  in 
which  these  questions  will  be  fuliy  discussed  ;  and,  in  the 
meantime,  I  may  perhaps  point  out  that  the  classification 
proposed  is  based  upon  the  careful  anatomical  examination  of 
a  very  large  number  of  species. 

It  will  be  seen  that  more  stress  is  laid  upon  the  arrange- 
ment of  the  skeleton  than  is  usual  at  the  present  day,  and 
less  upon  the  form  and  arrangement  of  the  flagellated 
chambers,  which  I  find  to  vary  considerably,  even  within 
the  limits  of  a  single  species.'  This  change  certainly  facili- 
tates the  identification  of  specimens,  and  will  probably  be 
welcomed  by  those  workers  who  have  not  at  their  disposal 
the  elaborate  appliances  required  for  the  preparation  of 
stained  microscopical  sections. 

Polejaeff**  clearly  showed  that  no  hard  and  fast  line  could 
be  drawn  between  the  Sycons  and  Leucons  of  Haeckel.  This 
idea  was  followed  up  by  von  Lendenfeld,  who  has  created  a 
special  group,  the  ISylleibida'^yf  to  include  the  intermediate 
forms.  This  group,  however,  seems  to  me  to  be  very  arti- 
ficial, as,  judging  from  my  own  observations,  it  appears  that 

*  Report  on  the  Calcarea  of  the  Challenger  Expedition. 

t  See   especially   "  Die   Spongien  der  Adria.      I.  Die   Kalkschwamme.'* 
Zeitscbrift  fiir  Wissenschaftliche  Zoologie,  Vol.  53,  1891. 


Synopsis  of  the  Austvalmn  Calcarea  Heterocoela,    71 

the  transition  from  the  Sycon  to  the  Leiicon  type  of  canal- 
system  has  not  taken  place  along  a  single  line  of  descent, 
but  along  several.  Here,  as  in  other  cases,  we  must  classify 
by  an  assemblage  of  characters.  The  canal-system  alone  is 
by  no  means  sufficient,  though,  when  taken  in  conjunction 
with  the  skeleton,  it  is  often  of  great  value. 

In  enumerating  the  various  genera  and  species  I  have  not 
attempted  to  give  a  complete  list  of  synonyms  and  references, 
as  this  would  have  taken  up  a  large  amount  of  space.  In  tlie 
case  of  the  species,  however,  I  have  given  those  synonyms 
and  references  which  are  most  important. 

My  warmest  thanks  are  due  to  Mr.  J.  Bracebridge  Wilson 
for  the  bulk  of  the  specimens  here  described,  to  Mr.  Thos. 
Whitelegge  for  a  very  valuable  collection  from  Port  Jackson, 
to  the  Adelaide  Museum  for  some  very  interesting  specimens 
from  St.  Vincent's  Gulf,  to  Professor  Spencer  for  a  number 
of  specimens  from  Port  Jackson,  to  Sir  Frederick  M*Coy  for 
permission  to  examine  the  collection  in  the  Melbourne 
National  Museum,  and  to  Dr.  Giinther  for  fragments  of  type 
specimens  in  the  British  Museum. 


2.     Pkoposed  Classification  of  the  Calcarea 

Heteroccela. 

Order   HETEROCCELA,   Polejaeff. 

Calcareous  sponges  in  which  the  collared  cells  are  confined 
to  more  or  less  well-defined  flagellated  chambers. 


Family  1.— Leucascid^e. 

Flagellated  chambers  very  long  and  narrow,  copiously 
branched  ;  communicating  at  their  proximal  ends  with 
exhalant  canals  which  converge  towards  the  oscula ;  their 
blind  distal  ends  covered  over  by  a  dermal  membrane 
pierced  by  true  dermal  pores  which  lead  into  the  irregular 
spaces  between  the  chambers.  Skeleton  consisting  princi- 
pally of  small  radiates  irregularly  scattered  in  the  walls  of 
the  chambers  and  exhalant  canals  and  in  the  dermal 
membrane. 
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Genus  I. — Leuca^citSj  nov.  gen. 

Diagnosis. — The  same  as  that  of  the  family. 
(For  species  see  Part  3  of  the  present  paper.) 

Family  2. — Sycettid^. 

Flagellated  chambers  elongated,  arranged  radially  around 
a  central  gastral  cavity,  their  distal  ends  projecting  more  or 
less  on  the  dermal  surface  and  not  covered  over  by  a  con- 
tinuous cortex.     Skeleton  radially  symmetriciil. 

Genus  II. — Sycetta  (Hseckel,  emevd.) 

Diagnosis. — Radial  chambers  not  inter-communicating. 
Articulate  tubar  skeleton.  No  tufts  of  oxea  on  the  distal 
ends  of  the  chambers. 

(For  example  see  Part  3  of  the  present  ])aper.) 

Genus  III. — Sycon  (Risso,  ernend.) 

Diagnosis. — Radial  chambers  not  inter-communicating. 
Articulate  tubar  skeleton.  The  distal  ends  of  the  chambers 
provided  each  with  a  tuft  of  oxeote  spicules. 

(For  examples  see  Part  3  of.  the  present  paper.) 

Genus  IV. — Sycantha,  von  Lendenfeld. 

Radial  chambers  long,  united  in  groups ;  those  of  each 
group  inter-communicating  by  openings  in  their  walls  and 
each  group  with  a  single  common  opening  into  the  gastral 
cavity.  The  radial  chambers  have  freely  projecting  distal 
cones  surmounted  by  oxeote  spicules.  Tubar  skeleton 
articulate. 

No  Australian  species  of  this  genus  has  yet  been  found. 
The  type  is  von  Lendenfeld's  Sycantha  tenella.* 

Family  3. — Grantidji:. 

There  is  a  distinct  and  continuous  dermal  cortex  covering 
over   the   chamber   layer  and   pierced    by  inhalant   pores. 


*     n 


Die  Spongien  der  Adria.    I.   Die  Kalkschwamme,"  p.  51. 
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There  are  no  subdermal  sagittal  triradiates  or  quadriradiates.* 
The  flagellated  chambers  vary  from  elongated  and  radially 
arranged  to  spherical  and  irregularly  scattered,  while  the 
skeleton  of  the  chamber  layer  varies  from  regulai'ly  articulate 
to  irregularly  scattered. 

Genus  V. —  Orantia  (Fleming,  eviend.) 

Diagnosis. — The  elongated  flagellated  chambers  are  ar- 
i*anged  radially  around  the  central  gastral  cavity  ;  they  are 
not  provided  with  tufts  of  oxea  at  their  distal  ends,  but  are 
covered  over  by  a  dermal  cortex  composed  principally  of 
triradiate  spicules  and  without  longitudinally  disposed  oxea. 
An  articulate  tubar  skeleton  is  present. 

(For  examples  see  Part  3  of  the  present  paper.) 

Sub-Genus. — Grantiopsis,  nov. 

Diagnosis. — The  sponge  has  the  form  of  a  greatly  elongated, 
hollow  tube,  whose  wall  is  composed  of  two  distinct  layers 
of  about  equal  thickness.  The  outer  (cortical)  layer  is 
provided  with  a  very  strongly  developed  skeleton  of  radiate 
spicules  and  contains  the  narrow,  ramifying  inhalant  canals. 
The  inner  (chamber)  layer  is  formed  by  elongated  radial 
chambers  arranged  very  regularly  side  by  side.  The 
skeleton  of  the  chamber  layer  is  very  feebly  developed ;  the 
normal  subgastral  triradiates  are  replaced  by  quadriiadiates  ; 
tlie  tubar  skeleton  is  articulate,  and  composed  of  very 
abnormal  sagittal  trii*adiates  whose  paired  rays  are  greatly 
reduced. 

(For  species  see  Part  3  ot*  the  present  paper.) 

Genus  VI. —  Ute  (Schmidt,  emend.) 

Diagnosis. — The  ends  of  the  elongated  radial  chambei's 
are  covered  over  by  a  well  developed  cortex,  consisting  in 
great  part  of  large  oxeote  spicules  ai-ranged  parallel  to  the 
long  axis  of  the  sponge.  The  tubar  skeleton  is  articulate 
or  else  composed  entirely  of  the  basal  rays  of  subgastral 
triradiates. 

(For  examples  see  Part  3  of  the  present  paper.) 

•  I  propose  these  names  for  spicules  lying  beneath  the  dermal  surface  and 
with  inwardly  directed  basal  or  apical  rays  as  the  case  may  be.  Such 
spicules  are  of  great  importance  for  purposes  of  classification. 
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Sub-Genus. — Synute,  Dendy. 

Diagnosis.  —  Sponge  compound,  consisting  of  many 
Ute-WkQ  individuals  completely  fused  together  and  invested 
in  a  common  cortex  composed  largely  of  huge  oxeote 
spicules. 

(For  species  see  Part  3  of  the  present  paper.) 

Genus  Vll. —  [ftella,  nov.  gen. 

Diagnosis. — Flagellated  chambers  elongated,  arranged 
radially  around  the  central  gastral  cavity.  There  are  no 
longitudinally  arranged  oxea  in  the  dermal  cortex,  but  a 
layer  of  oxeote  spicules  lies  beneath  and  parallel  to  the 
gastral  surface.     The  tubar  skeleton  is  articulate. 

I  propose  this  genus  for  Hseckel's  Sycandra  hystrix.* 
Schmidt's  Ute  utriculus  (the  Sycandra  utriculus  of 
Hseckel-f-)  may  perhaps  also  be  included  therein. 

No  Australian  species  are  as  yet  known. 

Genus  VIII. — Anamixilla  (Pol^jaeff,  emend.) 

Diagnosis. — Flagellated  chambers  elongated  and  radially 
arranged.  There  is  no  special  tubar  skeleton,  the  skeleton 
of  the  chamber  layer  consisting  of  large  radiate  spicules, 
arranged  without  reojard  to  the  direction  of  the  chambers, 
and  of  the  outwardly  directed  basal  rays  of  subgastrai 
tri  radiates. 

(For  species  see  Part  3  of  the  present  paper.) 

Genus  IX. — Sycyssa,  Hseckel. 

Diagnosis. — The  flagellated  chambers  are  elongated  and 
arranged  radially  around  the  central  gastral  cavity.  The 
skeleton  consists  exclusively  of  oxeote  spicules. 

The  only  known  species  of  this  genus  is  Hi^ckel's  Sycyssa 
huxleyiX  from  the  Adriatic. 

Genus  X. — Leucandra  (Hseckel,  emend.) 

Diagnosis, — The  flagellated  chambers  are  spherical  or  sac- 
shaped,  irregularly  arranged  and  communicating  with  the 

*  Die  Kalkschwamme.    Vol.  II,  p.  375.  f  Loc.  cit.^  p.  370. 

}  Loc.  cit.,  p.  260. 
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gastral  cavity,  or  main  exhalant  canals,  by  a  more  or  less 
complicated  canal-system.  Tlie  skeleton  of  the  chamber 
layer  is  irregular. 

(For  examples  see  Pait  3  of  the  present  paper.) 

Genus  XI.—Lelapia  (Gray,  emend,) 

Diagnosis. — Canal  system  unknown.  Skeleton  of  gastral. 
surface  composed  of  ordinary  radiates.  Skeleton  of  dermal 
surface  composed  of  tri radiates,  quadriradiates  and  minute 
oxea.  Skeleton  of  the  chamber  layer  composed  of  large, 
longitudinally  arranged  oxea,  crossed  at  right  angles  by 
bundles  of  tuning-fork-shaped  triradiates  whose  oral  rajs 
are  directed  towards  the  gastral  cavity,  while  the  basals 
point  towards  the  dermal  surface. 

(For  species  see  Part  3  of  the  present  paper). 

Genus  XII. — Leucyssa,  Haeckel. 

Diagnosis. — Flagellated  chambers  (presumably)  spherical 
or  ovoid,  irregularly  arranged.  Skeleton  composed  solely  of 
oxeote  spicules. 

No  species  of  this  remarkable  genus  are  as  yet  recorded 
from  Australian  seas,  the  only  examples  being  Hseckel's 
Leucyssa  spongilla,  L.  crefacsa  and  L.  incriistans.* 


Family  4. — HETEROPiDiE. 

Theie  is  a  distinct  and  continuous  dermal  cortex  covering 
over  the  chamber  layer  and  pierced  by  inhalant  pores. 
Subdermal  sagittal  triradiates  are  present.  The  flagellated 
chambers  vary  from  elongated  and  radially  arranged  to 
spherical  and  irregularly  scattered.  An  articulate  tubar 
skeleton  may  or  may  not  be  present. 

Genus  XIII. — Grantessa  (von  Lendenfeld,  emend.) 

Diagnosis. — The  flagellated  chambers  are  elongated  and 
arranged  radially  around  the  central  gastral  cavity.  The 
dermal  cortex  consists  principally  of  triradiates  and  does 
not  contain  longitudinally  disposed  oxea. 

(For  examples  see  Part  3  of  the  present  paper.) 

*  Loc.  cit.,  pp.  137,  138,  139. 
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Genus  XIV. — Heteropia  (Carter,  emend.) 

Diagnosis. — The  distal  ends  of  the  elongated  radial 
chambers  are  covered  over  by  a  well-developed  dermal 
cortex,  consisting  principally  of  large  oxea  arranged  parallel 
to  the  long  axis  of  the  sponge. 

I  propose  to  retain  this  generic  name  for  Cai*ter's  Aphro- 
ceras  ramosa*  which  he  observes  belongs  to  his  genus 
Heteropia.     No  species  are  yet  known  from  Australia. 

Genus  XV. —  Vosmaeropsis,  nov.  gen. 

Diagnosis. — Flagellated  chambers  spherical  or  sac-shaped, 
never  truly  radial-  Dermal  cortex  composed  principally  of 
triradiates,  without  longitudinally  disposed  oxea. 

(For  species  see  Part  3  of  the  present  paper.) 


Family  5. — AMPHORisciDiE. 

There  is  a  distinct  and  continuous  dermal  cortex  covering- 
over  the  chamber  layer.  Subdermal  quadriradiates  are  pre- 
sent. The  flagellated  chambers  vary  from  elongated  and 
radially  arranged  to  spherical  and  irregularly  scattered. 

Genus  XVI. — Heteropegma  (Pol^jaefF,  emend.) 

Diagnosis. — The  flagellated  chambers  are  elongated  and 
arranged  radially  around  the  central  gastral  cavity.  There 
is  a  vestigial  tubar  skeleton  of  minute  radiates.  The  dermal 
cortex  is  very  thick,  composed  principally  of  large  triradiate 
spicules. 

(For  species  see  Part  3  of  the  present  paper.) 

Genus  XVII. — Amphorlscus  (Hjeckel,  emend.) 

Dlag7iosis.^-The  flagellated  chambers  are  elongated  and 
arranged  radially  around  the  central  gastral  cavity.  The 
skeleton  of  the  chamber  layer  is  composed  exclusively  of  the 
apical  rays  of  subdermal  and  subgastral  quadriradiates. 

(For  examples  see  Part  3  of  the  present  paper.) 

Genus  XVIII. — Syculmis  (Haeckel,  emend.) 

Diagnosis. — The  flagellated  chambers  are  elongated  and 
arranged  radially  around  the  central  gastral  cavity.     The 

*  Proc.  Lit.  Phil.  Soc.  Liverpool,  Vol.  XL,  Appendix,  1886,  p.  92. 
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skeleton  of  the  cliamber  layer  is  composed  of  the  apical  rays 
of  subdernial  and  subgastral  quadriradiates.  There  is  a 
root-tuft  of  oxea  and  anchoring  quadriradiates. 

The  only  known  species  of  this  remarkable  genus  is 
Hseckels  Syculmis  synapta*  from  Bahia. 

Genus  XIX. — Leucilla  (Hseckel,  emend.) 

Diagnosis. — Flagellated  chambers  spherical  or  sac-shaped, 
never  truly  radial. 

(For  examples  see  Part  S  of  the  present  paper.) 

Genus  XX. — Paraleucilla,  nov.  gen. 

Diagnosis. — Chambers  spherical  or  sac-shaped  (?).  Be- 
neath the  dermal  cortex  a  series  of  subdermal  cavities 
supported  by  an  outer  and  inner  layer  of  quadriradiates 
whose  apical  rays  cross  each  other  in  opposite  directions. 
Beneath  these  comes  the  chamber  layer,  whose  skeleton 
consists  ot  irregularly  arranged  quadriradiates.  Large, 
longitudinally  arranged  oxea  occur  between  the  triradiates 
of  the  dermal  cortex. 

(For  species  see  Part  3  of  the  present  paper.) 


3.    Synopsis  of  the  Australian  Species  of  Calcarea 

Heteroccela. 

1.   Leucascus  simplex,  n.  sp. 

Sponge  usually  more  or  less  flattened,  cushion-shaped, 
spreading,  with  convex  upper  surface  ;  sometimes  becoming 
almost  globular.  Oscula  irregularly  scattered  on  the  upper 
surface,  one  or  several,  varying  in  size,  naked.  Surface 
smooth.  The  largest  specimen  is  a  rather  thin,  ovoid, 
flattened  crust,  which,  from  its  shape,  appears  to  have 
grown  on  a  crab's  back ;  it  is  about  35  mm.  long,  20  mm. 
broad,  and  only  about  2  mm.  thick  in  most  parts ;  the  other 
specimens,  though  smaller,  are  much  thicker,  one  being 
nearly  spherical.  The  surface  is  covered  by  a  thin,  pore- 
bearing  dermal  membrane. 

•  Die  Kalkschwamme,  VoL  II,  p.  288. 
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The  flagellated  chambers  (if  one  may  use  the  term)  are 
greatly  elongated,  tubular  and  copiously  branched  ;  their 
terminal  branches  end  blindly  beneath  the  dermal  mem- 
bi-ane.  Their  walls  are  thin  and  pierced  by  numerous 
prosopyles.  There  is  no  centml  gastral  cavity  but  the 
<;hambers  open  into  exhalant  canals,  devoid  of  collared  cells, 
which  converge  towai^ds  the  oscula.  The  scattered  dermal 
pores  lead  into  wide,  irregular  spaces  between  the  tubular 
chambers. 

The  skeleton  is  extremely  simple,  consisting  of  small, 
regular  triradiates,  irregularly  scattered  in  the  walls  of  the 
<;hambers  and  exhalant  canals,  and  in  the  dermal  membrane. 
All  the  spicules  are  alike,  except  that  some  exhibit  an 
incipient  apical  ray.  The  rays  aie  straight,  conical,  fairly 
sharply  pointed  ;  measuring  about  0*1  by  001  mm. 

Localities. — Near  Port  Phillip  Heads  (Stations  1  and  5, 
-coll.  J.  B.  Wilson)  ;  Watson's  Bay,  Port  Jackson  (coll.  T. 
Whitelegge). 

2.    Leucascus  clavatus,  n.  sp. 

The  type  specimen  of  this  species  is  a  sub-globulai-  sponge 
about  14  mm.  in  maximum  diameter,  with  a  single  rather 
wide  osculum.  It  very  closely  resembles  L.  simplex  in 
general  appearance,  canal  system  and  skeleton,  and  the  only 
point  of  distinction  of  any  importance  which  I  have  been 
able  to  find  consists  in  the  presence  in  L,  clavatus  of  large 
club-shaped  oxea  lying  at  right  angles  to  and  with  the 
club-shaped  extremity  projecting  slightly  beyond  the  dermal 
surface.  These  spicules  attain  a  length  of  about  0*7,  and  a 
diameter,  in  the  thickest  part,  of  about  0*1  mm.  The  outer 
end  of  the  spicule  is  usually  more  or  less  rounded  off  and 
slightly  curved,  while  the  inner  portion  is  straight  and 
tapers  gradually  to  a  sharp  point.  The  triradiates  are  like 
those  of  i.  simpleXy  and  of  nearly  the  same  size,  perhaps  a 
little  larger  on  an  average. 

A  second  specimen  is  irregularly  lobate,  and  differs  from 
the  type  in  its  much  denser  texture,  which  is  due  to  the 
stronger  development  of  the  mesoderm.  It  contains  very 
numerous  embryos,  which  fact  may  be  associated  with  the 
strong  development  of  the  mesoderm. 

Locality. — Near  Port  Phillip  Heads  (coll.  J.  B.  Wilson). 
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3.   Sycetta  pHmitiva,  Hseckel. 

Sycetta  primitiva,  HseckeL  Die  Kalkschwamme,  Vol.  II, 
p.  237. 

Locality, — Bass  Straits,  Gulf  of  St.  Vincent  (Hseckel). 

4.   Sycon  cm^onatumy  Ellis  and  Solaiider,  sp. 

Spongia  coroiiata,  Ellis  and  Solander.    Zoophytes,  p.  190. 

Orantia  ciliata,  auctorum. 

Sycandra  coronatay  Hseckel.  Die  Kalkschwamme,  Vol.  II, 
p.  304. 

Locality. — East  coast  of  Australia  (Hseckel.  Also  recorded 
fi'om  the  MediteiTanean,  Atlantic  and  Pacific). 

5.   Sycon  carteHy  n.  sp. 

Colonial;  consisting  of  very  many  small  Sycon  individuals 
united  in  a  copiously  branching,  bushy  mass ;  bi-anching 
irregular.  Sycon  individuals  about  5  mm.  in  length  by 
1  5  mm.  in  diameter ;  cylindrical ;  with  minutely  conulose 
surface  and  naked,  terminal  oscula. 

Canal-system  typical ;  chambers  thimble-shaped,  rather 
short,  with  freely  projecting  distal  cones. 

Skeleton  arranged  in  typical  manner.  Spicules  as 
follows: — (1)  Gastral  quadriradiates ;  sagittal;  oral  rays 
shorter  and  stouter  than  basal,  slightly  recurved,  gradually 
sharp-pointed,  measuring  Oil  x  0007  mm.;  basal  ray 
rather  more  slender,  straight,  very  gradually  sharp-pointed, 
about  0*2  mm.  long  ;  apical  ray  variable,  stout,  more  or  less 
curved,  often  angulate,  gradually  sharp-pointed,  about 
0077  mm.  long.  (2)  Gastral  triradiates ;  like  the  quadri- 
radiates but  without  the  apical  ray.  (8)  Subgastral  sagittal 
ti-iradiates ;  oral  rays  extended  almost  in  a  line,  gradually 
sharp-pointed,  measuring  about  006  x  0007  mm.;  basal 
ray  very  long  (01 75  mm.),  straight,  gradually  sharp-pointed, 
extending  for  more  than  half  the  length  of  the  chamber  and 
forming  by  itself  about  half  of  the  articulate  tubar  skeleton. 
(4)  Ordinary  tubar  triradiates ;  like  the  last  but  with 
shorter  bassJ  ray  and  oral  angle  diminishing  towards  the 
distal  cone.  (5)  Oxea  of  the  distal  cones ;  rather  short 
and  stout,  angulate,  with  shorter  and  stouter  outer,  and 
longer  and  slenderer  inner  segments ;  fairly  sharp-pointed  at 
both  ends  ;  measuring  about  01 5  x  001  mm. 

Locality, — St.  Vincent's  Gulf,  S.  Australia,  (coll.  Adelaide 
Museum). 
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6.   Sycon  viinutitm,  n.  sp. 

Solitary ;  sessile,  or  with  very  short  stalk ;  sub-cylindrical 
or  sausage-shaped,  with  naked  terminal  osculum  surrounded 
by  a  membianous  extension  of  the  wall  of  the  gastral  cavity. 
Texture  characteristically  soft  and  spongy;  surface  minutely 
conulose.  Usually  only  about  5  or  6  mm.  in  height  by 
2  mm.  in  breadth. 

Canal  system  typical ;  chambers  rather  short,  thimble- 
shaped,  often  octagonal  in  transverse  section,  with  low 
rounded  distal  cones ;  inhalant  canals  usually  square  in 
transverse  section. 

Skeleton  arranged  as  usual.  Spicules  as  follows: — 
(1)  Gastral  quadriradiates  ;  facial  rays  straight,  subequal  in 
length,  very  long,  slender  and  gradually  sharp-pointed, 
measuring  about  012  by  00035  mm. ;  oral  angle  somewhat 
smaller  than  the  paired  angles;  apical  ray  short,  relatively 
stout,  slightly  curved,  sharp-pomted,  about  003  mm.  long. 
Towards  the  osculum  these  spicules  become  much  more 
markedly  sagittal.  (2)  Gastral  triradiates ;  like  the  fore- 
going, but  without  apical  ray.  (3)  Subgastral  triradiates, 
not  distinguishable  in  form  from  the  ordinary  tubar  spicules. 

(4)  Tubar  triradiates  ;  varying  from  sagittal,  with  very 
widely  ejitended,  slightly  curved,  oral  rays,  to  sub-regular ; 
rays  long  and  slender,  gradually  sharp-pointed,  the  basal 
not  much  longer  than  the  orals,  measuring  about  0*1  by 
0  006  mm. ;    these  spicules  are  rather  irregularly  ai'rauged. 

(5)  Oxea  of  the  distal  cones ;  not  very  numerous ;  long, 
slender,  straight  or  very  slightly  curved ;  fusiform  and 
gradually  sharp-pointed  at  each  end ;  measuring  about  0*28 
by  0007  mm. ;  arranged  in  loose  tufts  which  project 
obliquely  upwards  from  the  distal  cones  towards  the 
osculum. 

Locality, — Watson's  Bay,  Pt.  Jackson  (coll.  T.  Whitelegge). 

7.   Sycon  raphaniis,  O.  Schmidt. 

Sycon  raphanus,  0.  Schmidt.     Spong.  Adriat.  Meer.,  p.  14. 

Abundant  in  the  collection.  Solitary,  usually  about  half 
an  inch  in  height,  with  well  developed  stalk,  markedly 
conulose  surface  and  small  oscular  fiinge.  In  spiculation  I 
can  find  no  tangible  distinction  between  this  common 
Victorian  species  and  the  European  S.  raphanus  as  described 
by  Heeckel  in  "  Die  Kalkschwamme.'" 
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Localities. — Near  Port  Phillip  Heads  (Stations  1,  8,  14, 
and  outside  the  Heads,  coll.  J.  B.  Wilson) ;  King  Island 
(coll.  Professor  Spencer).  Hajckel  also  records  the  species 
from  Bass  Straits  and  the  Gulf  of  St.  Vincent. 

8.   Sycon  setosum,  O.  Schmidt. 

Sycon  setosum,  O.  Schmidt.     Spong.  Adriat.  Meer.,  p.  15. 

I  identify  two  specimens  in  the  collection  with  this 
species.  They  differ  from  the  typical  S.  raphanus  in  the 
more  hairy  surface,  due  to  the  greater  length  of  the  dermal 
oxea,  and  also  in  the  elongation  of  the  apical  rays  of  the 
gastral  quadriradiates.  Probably  it  is  merely  a.  slight 
variety  of  S.  raphanus.  The  species  has  hitherto  only  been 
recorded  from  the  Mediterranean. 

Locality, — Near  Port  Phillip  Heads  (Stations  6,  9,  colL 
J.  B.  Wilson). 

9.   Sycon  ensiferum,  n.  sp. 

Solitary,  stipitate,  closely  resembling  S.  raphanus ;  with 
very  markedly  conulose  surface  and  little  or  no  oscular  fringe. 
The  two  specimens  are  rather  larger  and  especially  stouter 
than  most  Australian  specimens  of  S.  raphanus  which  I 
have  seen. 

Canal-system  typical ;  chambers  of  good  length,  termi- 
nating in  low,  rounded  distal  cones. 

Skeleton  airanged  in  typical  manner.  The  species  is 
distinguished  by  the  following  characters  in  its  spiculation, 
which  in  general  characters  resembles  that  of  S.  raphanus 
closely : — (1)  The  apical  rays  of  the  gastral  quadriradiates 
are  very  strongly  developed,  swelling  out  into  long  club- 
shaped  form  (sword-shaped  in  longitudinal  section),  but 
fairly  sharply  pointed  and  only  very  slightly  curved,  very 
much  broader  in  the  distal  than  in  the  proximal  half. 
(2)  The  ordinary  tubar  radiates  very  frequently  have  a 
small  apical  lay  developed.  (3)  The  basal  rays  of  many  of 
the  most  distally  situated  tubar  triradiates  are  very  strongly 
bent  outwards  from  the  wall  of  the  chamber,  so  as  to  curve 
over  and  protect  the  entrances  to  the  inhalant  canals. 
(4)  The  oxea  at  the  distal  ends  of  the  chambers  are  of 
moderate  length  and  thickness,  straight  or  nearly  so, 
symmetrical  and  fairly  gradually  sharp-pointed  at  each  end. 

Locality, — Near  Port  Phillip  Heads  (Station  9,  coll. 
J.  B.  Wilson.) 

a 
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10.   Syco7i  8ubhi8pidu7n,  Carter,  sp. 

Gh^antia  subhifipida,  Carter.  Annals  and  Magazine  of 
National  History,  July  1886,  p.  36. 

This  species,  described  by  Mr.  Carter  from  Mr.  Wilson's 
collection,  evidently  belongs  to  the  genus  Sycon,  but  I  have 
not  been  able  to  identify  any  of  ray  specimens  therewith. 

Locality, — Near  Port  Phillip  Heads  (Carter). 

11.  Sycon  ramsayi,  von  Lendenfeld,  sp. 

Sycandra  ramsayi,  von  Lendenfeld.  Proc.  Linn.  Soc, 
N.S.W.,  Vol.  IX,  p.  1097. 

I  have  only  seen  specimens  of  this  species  from  Port 
Jackson.  Mr.  Carter,  however,  records  it  amongst  Mr. 
Wilson's  sponges  from  Port  Phillip.  The  gastral  cavity 
is,  according  to  my  experience,  widely  dilated,  and  not 
comparatively  small,  as  stated  in  the  original  description. 

Localities, — Port  Jackson  (von  Lendenfeld,  &;c.)  ;  near 
Port  Phillip  Heads  (Carter). 

12.  Sycon  boomerangy*  n.  sp. 

Solitaiy,  stipitate ;  of  slightly  compressed,  ovoid  shape, 
tapering  gi*adually  below  to  form  the  narrow  stalk,  which  is 
about  equal  in  length  to  the  main  body  of  the  sponge  ;  with 
a  rather  small,  terminal,  naked  osculum.  Total  height  of 
the  specimen  about  37  mm.,  greatest  breadth  12'5  mm.  The 
dermal  surface  is  smooth  and  even,  but  with  a  characteristic 
porous  appearance.  The  wall  of  the  sponge  is  very  thick 
and  the  gastral  cavity  <3on'espondingly  narrow. 

The  radial  chambers  are  very  long  and  narrow  and  branch 
repeatedly,  the  branches  running  parallel  and  becoming 
much  narrower  as  they  approach  the  dermal  surface.  The 
inhalant  canals  are  correspondingly  long  and  narrow,  and 
their  outer  ends  are  covered  over  by  a  delicate  pore-bearing 
membrane  which  stretches  between  the  rounded  distal 
ends  of  the  chambers.  The  gastral  cortex  is  thin.  The 
skeleton  is  arranged  in  typical  manner,  the  spiculation 
being  as  follows  : — (1)  Gastral  quadriradiates  ;  sagittal  ; 
with  very  long,  slender,  hastate  basal  ray,  measuring 
about  0*2  X  0007  mm.,  sometimes  longer ;  paiied  rays 
about  one-third  to  one-half  the  length  of  the  basal  ray 
and  somewhat  stouter,   straight,  conical,  gradually  sharp- 

*  So  called  from  the  shape  of  the  apical  rays  of  the  gastral  quadriradiates. 
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pointed ;  apical  ray  very  strongly  developed,  gradually 
thickening  for  about  two-thirds  of  its  length,  where 
it  is  extraordinarily  stout,  then  bending  shaiply  and 
tapering  more  suddenly  to  a  sharp  point,  length  about 
O'loo  mm.,  greatest  thickness  up  to  0028  mm.  though 
generally  less.  (2)  Gastral  tri radiates ;  sagittal  or  sub- 
regular,  with  long,  slender,  gradually  sharp- pointed  rays, 
the  oral  rays  often  somewhat  curved.  (3)  Subgastral 
sagittal  triradiates,  not  clearly  differentiated  from  the 
ordinary  tubar  spicules.  (4)  Tubar  triradiates ;  with  veiy 
long,  straight,  slender,  conical  basal  ray  and  shorter,  widely 
•extended,  often  slightly  curved  oral  rays.  In  spicules 
taken  from  about  the  middle  of  the  length  of  the  chamber 
the  basal  ray  measures  about  0*17  by  007  mm.,  and  the 
orals  about  0*1  by  0*07  mm. ;  but  there  is  a  good  deal  of 
variation.  In  some  of  the  tubar  spicules  a  fairly  well 
developed  apical  ray  is  found.  In  some  of  the  most  distal 
triradiates  the  basal  ray,  now  much  shortened,  is  curved 
outwards  so  as  to  lie  in  the  pore-bearing  membrane, 
which  is  also  supported  by  small,  scattered  triradiates  and 
oxeotes  like  those  found  at  the  distal  ends  of  the  chambers. 
{5)  Oxea  of  the  distal  cones  ;  short  but  fairly  stcmt,  more 
or  le.ss  club-shaped,  usually  with  the  thick  distal  portion 
bent  at  an  annrle  to  the  remainder ;  measurinor  about  0  ()(S 
by  0008  mm. ;  these  characteiistic  little  spicules  are 
arranored  in  dense  tufts  at  the  distal  ends  of  the  chambers. 
Locality. — Near  Port  Phillip  Heads  (coll.  J.  B.  Wilson). 

13.    Sycon  gelutinosum,  Blainville,  sp. 

Alcyoncellm)i(ielatinosuw.,lS[ni\\w\\\^.  Actinologie,  p.  520. 

Sycandra  alcyoncellum,   Hieckel.      Die  Kalkschwamine, 
Vol.  2,  p.  333. 

Sycandra  arborea,  Hjeckel.     Die  Kalkschwamme,  Vol.  2, 
p.  331. 

This  common  Australian  species  is  xavy  variable  in  form, 
being  either  colonial  (generally  richly  branched)  or  solitaiy, 
.  with  the  oscula  sometimes  naked  and  sometimes  provi'l(»d 
with  a  fringe  of  spicules.  The  shape  of  the  dermal  oxea  also 
varies  greatly,  from  club-  oi-  nail-shaped  to  sharply-pointtd 
at  each  end.  The  extensive  series  of  specimens  in  my  col- 
lection, from  various  parts  of  Australia,  shows  that  it  is  quite 
imp(»ssible  to  separate  Haeckel's  two  species,  arhorea  and 
alcyoncelliun,  from  one  another,  and  I  revert  to  Blainvihcs 
original  name,  gelatinositvi,  for  both. 

G  2 
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Localities. — Port  Jackson ;  Port  Phillip ;  Bass  Straits ;  St. 
Vincent  s  Gulf;  west  coast  of  Australia  (various  authors  and 
collections  ;  Hseckel  also  records  the  species  from  Java). 

13a.    Sycon  gelatinosiim  var.  whiteleggiiy  nov. 

I  propose  to  distinguish  by  the  above  name  a  very- 
beautiful  variety  of  the  foregoing  species  found  by  Mr.  T. 
Whitelegge  at  Watson's  Bay,  Port  Jackson.  There  are  nine 
specimens,  all  solitary  and  with  a  well-developed  oscular 
fringe  of  long  silky  spicules.  In  addition  to  this  oscular 
fringe,  however,  all  have  a  beautiful  frill  or  collar  of 
long,  silky  spicules,  projecting  like  a  halo  from  the  base 
of  the  oscular  fringe  and  at  right  angles  to  the  long 
axis  of  the  sponge.  In  external  form  this  variety  closely 
resembles  Hseckel's  beautiful  figure  of  S.  (Sycarium) 
elegans.  The  dermal  oxea  are  long  and  slender,  and  gradu- 
ally sharp-pointed  at  each  end,  and  the  more  distal  tubar 
triradiates  are  greatly  enlarged,  with  long  and  stout,  but 
still  straight  basal  rays.  These  peculiarities  in  spiculation 
are,  however,  found  in  some  specimens  of  S.  gelatinosuniy 
from  which  the  present  variety  cannot  be  sharply 
distinguished. 

Locality. — Watsons  Bay,  Port  Jackson  (coll.  T.  White- 
legge). 

14.   Sycon  giganteum,  n.  sp. 

Solitary,  with  very  short  stalk  or  none  at  all.  Tubular, 
greatly  elongated,  in  parts  more  or  less  compressed,  but  not 
varying  greatly  in  diameter  throughout ;  with  a  single, 
wide,  naked  osculum.  Both  specimens  are  curved  or  bent. 
The  largest  is  nearly  100  mm.  in  length  by  14  mm.  in 
breadth ;  the  other  is  only  a  little  shorter.  The  wall  of  the 
sponge  is  about  3  mm.  in  thickness.  The  dermal  surface  is. 
in  part  quite  smooth  and  in  part  tessellated. 

The  radial  chambers  are  narrow  and  greatly  elongated,  they 
branch  repeatedly  and  the  branches  run  parallel  with  one 
another  to  the  dermal  surface.  They  communicate  with  the 
gastral  cavity  by  long  exhalant  canals,  from  which  they  are 
separated  by  diaphragms.  These  exhalant  canals  appear 
like  continuations  of  the  chambers  only  without  collared 
cells,  they  may  unite  together  before  opening  on  the  gastral 
surface.  The  chambers  are  approximately  circular  in  trans- 
verse section.     The  inhalant  canals  are  irregular  and  very 
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narrow,  opening   on  the   dermal   surface   through   narrow, 
irregular  chinks  between  the  tufts  of  oxea. 

The  skeleton  is  arranged  as  usual,  the  spiculation  being 
as  follows: — (1)  Gastral  quadriradiates ;  small,  very  irregu- 
larly and  confusedlj'  arranged,  so  as  to  form  a  dense  though 
not  very  thick  cortex  ;  usually  more  or  less  strongly  sagittal, 
but  very  variable  in  the  proportions  of  the  rays.  The  basal 
ray  varies  from  two  or  three  times  the  length  of  the  orals 
to  about  the  same  length  or  even  shorter  ;  it  is  straight  and 
conical.  The  oral  rays  are  usually  slightly  curved  towards 
one  another,  conical  and  sharp-pointed,  averaging  about 
004  by  0005  mm.  at  the  base  ;  apical  ray  conical,  very 
slightly  curved,  sharply  pointed,  about  0  05  mm.  long. 
(2)  Subgastral  sagittal  spicules,  indistinguishable.  (3)  Tubar 
triradiates,  with  rather  short  and  stout,  conical,  sharp- 
pointed  rays ;  the  oral  rays  very  widely  extended,  often 
nearly  at  right  angles  to  the  basal,  nearly  straight,  averag- 
ing about  0  084  mm.  by  0009  mm.  at  the  base;  basal  ray 
varying  from  about  the  same  length  to  considerably  longer 
than  the  orals,  the  disproportion  being  greatest  at  the 
distal  ends  of  the  chambers.  (4)  Tubar  quadriradiates, 
differing  from  the  foregoing  in  the  development  of  a  short, 
stout,  curved  and  sharply  pointed  apical  ray  ;  abundant, 
especially  towards  the  gastral  surface,  where  the  tubar 
skeleton  becomes  very  irregular.  (5)  Oxea,  sliort,  straight 
or  rather  crooked,  slender,  tapering  to  a  sharp  poii)t  at  the 
proximal  end  and  with  the  distal  end  swollen  out  into  an 
ovoid  head,  like  that  of  a  spermatozoon,  length  about  017, 
thickness  below  the  head  0007  mm.,  head  nearly  twice  as 
thick.  These  spicules  are  arranged  in  very  dense  tufts  at 
the  distal  ends  of  the  chambers  and  their  thickened  ends 
form  an  almost  continuous  crust  over  the  dermal  surface  of 
the  sponge.  The  whole  skeleton  is  very  dense  and  compact, 
so  that  the  texture  of  the  sponge  is  very  firm,  as  in 
S.  (jelatlnosiiin,  which  it  closely  approaches  in  spiculation. 

Locality. — St.  Vincent's  Gulf  (coll.  Adelaide  Museum). 

15.    Sycon  compressuniy  auctorum. 

Grantia  compressa,  various  authors  (e.g.,  Bowerbank). 

Sf/candra  conipressa^  H^eckel.  Die  Kalkschwamme,  Vol. 
II,  p.  300. 

This  common  European  species  is  recorded  from  Australia 
botli    bv   von    Lendenfeld   and    Carter,  but   I    have    never 
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myself  seen  specimens  from  Australian  seas.  Von  Lenden- 
feld*  states  that  all  the  specimens  in  Australian  waters  are 
cylindrical  and  must  be  referred  tc  Haeckel's  variety  lohata, 
which  he  proposes  to  erect  into  a  species  under  the  name 
Grantia  lohata,  Carter-(*  simply  records  Grantia  compressa 
amongst  Mr.  Wilson's  sponges,  and  also  a  tubular  variety 
which  he  terms  Jistulata,  and  which  is  probably  identical 
with  von  Lendenfeld's  lohata. 

T  include  the  species  in  the  genus  Sycon  on  account  of  the 
tufts  of  oxea  which  crown  the  radial  tubes.  The  d(^rmal 
C()i*tex  is  very  thin. 

Localities. — Port  Jackson  (von  Lendenfeld)  ;  near  Port 
Phillip  Heads  (Carter). 

16.    Grantia  lahyrinthica,  Carter. 

Teiclionella  lahyrintJiica,  Carter.  Annals  and  Magazine  of 
Natural  History,  July  1878,  p.  37. 

Grantia  lahyrinthica,  Carter.  Annals  and  Magazine  of 
Natural  History,  July  J  886,  p.  38. 

I  have  already  given  a  detailed  account  of  the  history  and 
anatomy  of  this  remarkable  species  in  my  memoir  *'  On  the 
Anatomy  of  Grantia  labyrinthica,  Carter,  and  the  so-called 
Family  Teichonidaj,"  published  in  Vol.  XXXII,  N.S.,  of  the 
Quarterl}^  Journal  of  Microscopical  Science.  The  species 
appears  to  be  fairly  common  neiir  Port  Phillip  Heads,  the 
largest  specimens  which  I  have  seen  measure  no  less  than 
liv^e  inches  across  the  top,  a  truly  gigantic  size  for  a  single 
Sycon  individual. 

Localities. — Fremantle,  W.A.  (Carter)  ;  near  Port  Phillip 
Heady  (Station  5  and  outside  the  Heads,  Carter  and  coll. 
J.  B.  Wilson). 

17.    Grantia  extusarticulata,  Carter,  sp. 

HyixKirantia  extusarticulatay  Carter.  Annals  and  Maga- 
zine of  Natural  History,  July  1886,  p.  43. 

Solitary,  sessile,  sac-shaped,  broadest  below  and  tapering 
irraduallv  to  the  terminal  osculum,  which  is  naked.  The 
single  specimen  is  markedly  compressed,  and  measures  25 
mm.  in  height  and  11  mm.  in  greatest  width.  The  wall  of 
the  sac  is  not  much  more  than  1  mm.  in  thickness  and  the 
gastinl   cavity   is   correspondingly   spacious.      The   dermal 

*  Proc.  Linu.  Soc,  N.S.W.     Vol.  IX,  p.  1106. 
t  Ann.  and  Mag.  Nat.  Hist.    July  1886,  p.  37. 
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surface  is  very  smooth.  The  anatoraj^  is  very  typical.  The 
radial  chambers  are  straight,  cylindrical  and  only  slightly 
branched,  and  extend  from  gastral  to  dermal  coi*tex.  The 
inhalant  pores  are  irregularly  scattered  through  the  dermal 
coitex,  which  is  well  developed  and  about  007  mm.  thick. 
The  gastral  coi*tex  is  of  about  the  same  thickness  and  is 
perforated  by  the  short,  wide  exhalant  canals,  one  coming 
from  each  chamber  and  separated  from  it  by  a  constricted 
diaphragm. 

The  skeleton  is  arranged  in  typical  manner,  the  spiculation 
being  as  follows  : — (1)  Gastral  quadriradiates ;  sagittal,  oral 
angle  a  little  wider  than  the  laterals  ;  facial  rays  straight, 
conical,  gradually  sharp-pointed;  basal  ray  about  0*^  by  001 
mm.  ;  oral  rays  012  by  001  mm. ;  apical  ray  short,  fairly 
stout,  only  moderately  sharply-pointed,  slightly  curved, 
about  0*06  mm.  long.  (2)  Gastral  triradiates  ;  similar  to  the 
foregoing,  but  with  no  apical  i*ay.  (3)  Subgastral  sagittal 
triradiates ;  stron^^ly  developed,  with  widely  extended, 
slightly  recurved,  gradually  sharp-pointed  oral  rays  and  very 
long,  straight  bafsal  ray  gradually  tapering  to  a  sharp  point; 
oral  rays  about  015  by  0  014  mm. ;  basal  ray  about  0*35  by 
0*0 1 4  mm.  (4)  Tubar  triradiates ;  somewhat  smaller  than  the 
foregoing  but  well  developed,  with  straight  or  nearly  straight 
rays,  gradually  sharp-pointed,  the  basal  considerably  longer 
than  the  other  two.  (5)  Dermal  triradiates  ;  sagittal,  very 
similar  to  the  tubar  tiiradiates  but  perhaps  a  little  longer 
and  placed  horizontcilly  in  the  dermal  cortex.  (6)  Oxea  of 
the  dermal  cortex  ;  very  small,  straight,  gi-adually  sharp- 
pointed  at  the  inner  end  and  beautitully  hastate  or  lance- 
pointed  at  the  outer ;  about  0045  by  0005  mm. ;  arranged 
at  right  angles  to  the  dermal  surface.  Occasionally  a  large 
oxeote  spicule  is  found  around  the  margin  of  the  osculum, 
but  these  are  extremely  i-are. 

Mr.  Carters  specimen,  described  from  Mr.  Wilson's  collec- 
tion, was  "  auforlomerated."  I  have  little  doubt  as  to  the 
specific  identity  of  tl)e  two,  but  there  are  sufficient  points  of 
distinction  between  my  specimen  and  Mr.  Carter's  original 
description  to  render  a  fresh  description  desirable. 

Locality. — Near  Pt.  Phillip  Heads  (Carter;  and  Station  9, 
coll.  J.  B.  Wilson ). 

1 8.    Grantia  gracilis,  von  Lendenfeld,  sp. 

Vo8mae7'ia  gracilis,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Socieoy  of  New  South  Wales,  Vol.  IX,  p.  1111. 
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In  canal  system,  so  far  as  we  can  judge  from  the  author's 
description,  this  species  appears  to  resemble  my  Grantia 
vosmaevi,  the  radial  chambers  communicating  with  the 
gastral  cavity  by  elongated  exhalant  canals. 

Locality. — Port  Jackson  (von  Lendenfeld). 

19.    Grantia  vosmaeri,  n.  sp. 

Specimen  solitary,  sessile  (?),  sac-shaped,  tapering  gradually 
above  to  the  naked,  terminal  osculum  ;  1 5  mm.  high  and 
7  mm.  in  gi-eatest  transverse  diameter.  Texture  hard, 
dermal  surface  echinated  by  the  large,  projecting  oxea. 
Wall  of  sac  only  about  1  mm.  thick. 

The  dermal  cortex  is  very  strongly  developed,  about 
0  08  mm.  thick  ;  the  gastral  cortex  is  two  or  three  times 
as  thick,  but  less  dense  and  not  so  well-defined.  The  radial 
chambers  are  rather  short  and  more  or  less  branched.  Their 
distal  ends  abut  against  the  dermal  cortex,  while  proximally 
they  communicate  with  the  gastral  cavity  by  means  of  long, 
wide,  exhalant  canals,  which  penetrate  the  gastral  cortex 
and  may  unite  together  before  opening  onto  the  gastral 
surface.  Tlie  chambers  are  separated  from  the  exhalant 
canals  by  constricted  diaphragms.  The  inhalant  pores  take 
the  form  of  irregular  canals  penetrating  the  dermal  cortex. 

Except  for  the  unusual  thickness  of  the  cortex  and  the 
great  size  of  the  oxeote  spicules  the  skeleton  is  arranged 
in  the  ordinary  manner.     The  spiculation  is  as  follows  : — 

(1)  Gastral  quadriradiates ;  usually  more  ov  less  sagittal, 
but  very  variable ;  rays  straight  or  paired  rays  slightly 
curved,  stout,  conical  and  gradually  sharp-pointed ;  size 
very  variable  ;  paired  rays  averaging,  say,  about  ()'2  by 
0*025  mm.  ;  basal  ray  about  the  same  thickness  and  usually 
somewhat  longer ;  apical  ray  thorn-like,  short,  stout,  conical, 
usually  slightly  curved,  finely  pointed,  about  007  mm.  long, 
projecting    into   the   gastral   cavity    and   exhalant    canals. 

(2)  Gastral  triradiates ;  usually  like  the  foregoing  but 
without  the  apical  ray ;  towards  the  osculum,  however, 
they  become  much  more  strongly  and  regularly  sagittal, 
the  widespread,  slightly  recurved  oral  rays  being  much 
longer  and  stouter  than  the  basal  ray ;  amongst  these 
suboscular  spicules  quadriradiates  are  very  rare.  (3)  Sub- 
gastral  sagittal  triradiates ;  indistinguishable  from  the 
remainder  of  the  tubar  skeleton,  which  merges  somewhat 
gradually  into  the  gastral  cortex.      (4)    Tubar  triradiates  ; 
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strongly  sagittal ;  with  widely  extended,  short,  straight, 
conical  and  gradually  sharp-pointed  oral  rays,  and  much 
longer,  straight,  gradually  sharp-pointed  basal  ray;  oral 
rays  about  01  by  0*015  mm.;  basal  ray  about  0*28  by 
0*015  mm.  (5)  Triradiates  of  the  dermal  cortex;  usually 
slightly  sagittal  but  nearly  regular  ;  rays  stout,  straight 
or  slightly  curved,  conical,  gradually  sharp-pointed  ;  about 
0*24  by  0028  mm.  ;  arranged  in  several  layers  parallel 
with  the  dermal  surface.  (6)  Oxea ;  very  large,  stout, 
fusiform,  usually  gently  curved,  gradually  sharp-pointed  at 
each  end;  varying  in  size  up  to  about  1*8  by  007  mm. 
The  outer  ends  of  these  spicules  project  far  beyond  the 
dermal  surface,  while  their  inner  ends  extend  through  the 
chamber  layer  into  the  gastral  cortex. 

Locality. — Watson's  Bay,Port  Jackson  (coU.T.Whitelegge). 

20.  Gh^antia  (?)  infrequens,  Carter,  sp. 

Hypograntia  infrequens,  Carter.  Annals  and  Magazine 
of  Natural  History,  July  1 886,  p.  39. 

The  chief  peculiarities  of  this  species  appear  to  be  the 
presence  of  a  very  strong  dermal  cortex  and  the  fact  that 
the  tubar  skeleton  is  made  up  entirely  of  the  basal  rays  of 
subgastral  sagittal  triradiates.  I  have  not  seen  the  species 
myself,  and  Mr.  Carter  apparently  had  only  a  single  small 
specimen,  collected  by  Mr.  Wilson.  I  include  it  provisionally 
in  the  geims  Grantia. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

21.  Grantia  (?)  Icevigata,  Hseckel,  sp. 

Sycortis  Icevigata,  Hseckel.  Die  Kalkschwamme,  Vol.  II, 
p.  285. 

In  his  description  Hseckel  distinctly  states  that  in  the 
case  of  the  tubar  triradiates  the  basal  ray  is  always  directed 
centrii'ugally  outwaids,  while  in  the  dermal  triiadiates  it 
lies  parallel  to  the  long  axis  of  the  sponge  and  points  to  the 
aboral  pole.  No  mention  is  made  in  the  text  of  any 
subdermal  sagittal  triradiates  with  inwardly  directed  basal 
ray,  but  in  the  figure  (Plate  49,  Fig.  3)  such  appear  to  be 
present.  Hence  if  the  figure  be  correct  we  should  have  to 
place  the  species  in  the  genus  Grantessa,  but  the  evidence  is 
hardly  strong  enough  to  justify  us  in  so  doing  at  present. 

Locality. — Gulf  of  St.  Vincent  (Hseckel), 
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22.    Chuntiopsis  cylindricri,  n.  sp. 

Sponge  forming  long,  cyJindrical  tubes,  which  may  branch, 
with  single,  terminal,  slightly  constricted,  almost  naked 
oscula.  Surface  not  hispid  but  slightly  roughened  by  the 
large  triradiate  spicules  of  the  cortex.  The  largest  tube  in 
the  collection  is  unbranched  and  slightly  crooked,  57  mm. 
long  and  with  a  nearly  uniform  diameter  of  5  mm. 

The  wall  of  the  tube  is  about  I  mm.  in  thickness,  and  is 
divided  into  two  sharpl^^  defined  concentric  layers  of  about 
equal  thickness.  The  outer  of  these  layers  forms  a  firm 
cortex  with  a  veiy  strongly  developed  skeleton.  The  inner 
layer  is  soft  and  spongy,  consisting  almost  entirely  of  the 
radial  chambers,  which  have  but  a  feebly  developed  tubar 
skeleton. 

The  inhalant  pores,  scattered  in  groups  over  the  dermal 
surface,  lead  into  very  sharply  defined,  wide  inhalant  canals, 
which  penetrate  the  cortex,  uniting  into  larger  trunks  which 
conduct  the  water  to  the  ordinary  **  intercanals "  between 
the  radial  chambers. 

The  radial  chambers  are  arranged  side  by  side  with  great 
regularity.  Each  is  a  straight,  wide,  unbranched  (or  very 
slightly  branched)  tube,  extending  completely  through  the 
chamber  layer.  In  cross  section  they  vary  from  nearly 
square  to  nearly  circular.  Each  0{)ens  directh^  and  separately 
into  the  gastial  cavity,  the  gastral  cortex  being  so  thin  that 
no  special  exhalant  canals  are  required.  Each  is  piovided 
at  its  proximal  end  with  a  membranous  diaphragm,  which, 
in  the  spirit  specimen,  almost  closes  the  opening. 

The  arraiiorement  of  the  skeleton  is  a  slioht  modification 
of  the  Grant iu  type,  but  the  spiculation  is  very  peculiar,  as 
follows: — (1)  Gastral  quadriradiates  ;  sliuhtly  sagittal,  with 
small  facial  and  enormous  apical  rays  ;  the  oral  angle  is  rather 
wider  than  the  lateral  an  ales,  but  there  is  not  much  difference 
in  the  length  of  the  facial  rays,  which  are  nearly  straight 
(the  orals  may  be  slightly  curved),  fairly  stout,  conical  and 
gradually  sharp-pointed,  about  0*056  by  0'007  mm.  The 
apical  ray  is  slightly  curved,  very  .stout,  sword-shaped  in 
optical  section,  thickest  in  about  the  middle,  gradually 
sharp-pointed,  about  014  by  0014  mm.  These  apical 
rays  thickly  echinate  the  gastral  surface.  (2)  Subgastral 
quadriiadiates  ;  strongly  sagittal ;  the  oral  rays  very  widely 
extended  and  parallel  to  the  gastral  surface  ;  the  basal  ray 
extending  centrifugally  towards  the  dermal  surface  through 
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about  half  the  thickness  of  the  chamber  layer ;  the  apical  ray 
projecting  into  the  gastral  cavity,  almost  in  a  line  with  the 
basal  ra3^  The  basal  ray  is  long,  straight,  and  gradually 
sharp-pointed,  about  0*28  by  001  mm. ;  the  oral  rays  are 
short,  straight,  conical  and  gradually  sharp-pointed,  about 
0*056  by  0008  mm. ;  the  apical  ray  is  slender,  conical, 
elongated,  slightly  curved  and  finely  pointed,  about  0*09  by 
0*007  mm.  (3)  Tubar  triradiates ;  consisting  almost  entirely 
of  the  strongly  developed,  centrifugally  directed  basal  ray^ 
which  is  straight,  fusiform,  gradually  sharp-pointed  at  the 
distal  end,  and  at  the  proximal  end  provided  with  a  pair  of 
minute,  widely  divergent,  conicjil  teeth,  which  represent  the 
extremely  reduced  oral  rays.  The  basal  ray  measures  about 
0*3  by  0008  mm.,  while  the  teeth  representing  the  oral  rays 
are  only  about  0003  mm.  in  length.  The  entire  tubar 
skeleton  is  made  up  of  these  spicules  and  the  basal  rays  of 
the  subgastral  quadriradiates,  arranged  usually  in  single 
series  but  with  overlapping  ends,  each  series  comprising  only 
about  three  spicules.  (4)  Triradiates  of  the  dermal  cortex  ; 
very  large  and  stout  and  regularly  sagittal,  the  oral  angle 
being  very  considerably  wider  tlian  the  paired  angles ;  all 
the  rays  are  straight,  conical  and  gradually  sharp-pointed, 
the  oral  rays  measuring  about  0*54  by  007  mm.,  and  the 
basal  ray  somewhat  shorter  and  slenderer.  These  spicules 
are  arranged  in  many  layers,  parallel  to  the  dermal  surface 
and  extendiuir  throu«rh  the  entire  thickness  of  the  cortex. 

(5)  Dermal  oxea ;  short,  slender,  slightly  crooked,  sharply 
pointed  at  each  end,  about  01  by  0*006  mm.  These  spicules 
occur  in  large  numbers  on  the  dermal  surface,  projecting  at 
right   angles   from    the    outermost   portion   of    the   cortex. 

(6)  Oxea  of  the  oscular  fringe  ;  long,  straight  and  slender, 
i^a-adually  sharp-pointed  at  each  end  though  hastate  at  the 
outer  end.  These  spicules  form  a  kind  of  vertical  palisade 
inside  the  margin  of  the  osculurn,  their  outer  ends  project- 
ing to  foi  in  a  feebly  developed  oscular  fringe.  (7)  Oscular 
triradiates  :  closelv  resemblincj  the  remarkable  tubar  tri- 
radiates,  but  with  the  oral  rays  not  quite  so  much  reduced. 
These  spicules  occur  mixed  with  the  inserted  portions  of  the 
oscular  oxea,  and  assist  the  latter  in  forming  a  dense 
palisade  ;  the  paired  rays  are  directed  towards  the  osculum, 
and  no  part  of  the  spicule  projects  freely  like  the  oxea  do. 

This  sponge  is  decidedly  the  gem  of  Mr.  Wilson  s  collection. 
The  exquisite  symmetry  of  the  skeleton  and  canal-system, 
combined  with  the  remarkable  spiculation,  render  it  one  of 
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the  most  beautiful  and  interesting  sponges  which  I  have 
6ver  seen,  although  the  external  form  is  not  particularly 
attractive. 

Locality, — Near  Port  Phillip  Heads  (coll.  J.  B.  Wilson). 

23.    Ute  syconoides.  Carter,  sp. 

Aphroceras  syconoides y  Carter.  Annals  and  Magazine  of 
Natural  History,  August  1886,  p.  135. 

I  identify  with  this  species  a  single  specimen  collected  by 
Mr.  Wilson  and  a  number  of  very  beautiful  examples  sent 
to  me  from  Port  Jackson  by  Mr.  T,  Whitelegge.  As  pointed 
out  by  Mr.  Carter,  the  species  closely  resembles  Schmidt's 
TJte  glabray  having  the  same  characteristic  silvery  sheen  on 
the  surface,  due  to  the  presence  of  the  huge,  longitudinally 
disposed  oxea.  The  Port  Jackson  specimens  are  shortly 
stipitate  and  one  of  them  consists  of  two  individuals  united 
below  for  about  half  their  length,  or  one  might  regard  it  as 
a  branched  individual. 

Localities. — Near  Port  Phillip  Heads  (Carter,  and  Station 
14,  coll.  J.  B,  Wilson)  ;  Watson's  Bay,  Port  Jackson  (coll. 
T.  Whitelegge). 

24,    Ute  argentea,  Polejaeff. 

[Ite  argentea,  Polejaeff.  Report  on  the  Calcarea  of  the 
Challenger  Expedition,  p.  43. 

This  species  is  also  very  similar  to  Schmidt's  Ute 
glabra.  Although  the  skeletcm  is,  as  Polejaeff  points  out, 
*'  inarticulate,"  there  are  no  subdermal  sagittal  triradiates 
with  inwardly  directed  basal  ray.  From  personal  examina- 
tion of  Pol^jaeff's  type  I  believe  this  species  to  be  quite 
distinct  from  Ute  syconoides,  the  latter  differing,  amongst 
other  things,  in  its  much  longer  radial  chambers,  with  many- 
jointed  tubar  skeleton,  and  in  the  much  slenderer  and  less 
densely  packed  longitudinal  oxea. 

Locality.— OS  Twofold  Bay  (Polejaeff). 

25.    Ute  spiculosa,  n.  sp. 

Sponge  colonial,  consisting  of  a  number  of  individuals 
(about  twenty  in  the  specimen  under  examination)  united 
together  by  their  bases  so  as  to  form  a  spreading  colony. 
The  individuals  composing  the  colony  are  sessile,  ovoid, 
narrowing  above  to  the  small  terminal  osculum,  which  has 
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a  very  inconspicuous  fringe  ;  they  attain  a  height  of  about 

15  mm.  and  a  maximum  diameter  of  about  5  mm.  The 
texture  is  dense  and  firm,  and  the  surface  is  roucjhened 
by  the  projecting  ends  of  some  of  the  large  oxea. 

The  gastra]  cavity  is  narrow  and  cylindrical,  occupying 
only  about  one-third  of  the  total  diameter  of  the  sponge. 
The  flasjellated  chambers  are  lonff  and  narrow  and  more  or 
less  radially  arranged  with  regard  to  the  central  gastral 
cavity  ;  they  do  not  extend  nearly  through  the  entire  thick- 
ness of  the  sponge  wall,  and  they  communicate  with  the 
gastral  cavity  through  long,  sometimes  branched  exhalant 
canals.  The  inhalant  canal  system  consists  of  scattered 
pores  on  the  dermal  surface  leading  into  elongated  canals- 
which  lead  down  between  the  chambers,  but  the  typical 
syconoid  arrangement  of  the  canal  system  is  gi'eatly 
obscured  by  the  strong  development  of  the  mesodernij 
and  the  dense,  irregular  skeleton.  There  is  a  very  thick,, 
dense  cortex  on  both  dermal  and  gastral  surfaces. 

The  skeleton  of  the  gastral  cortex  consists  of  a  densely 
felted  mass  of  irregularly  arranged  triradiates,  mostly  lying^ 
parallel  to  the  gastral  surface.  These  spicules  are  sagittal,, 
with  fairly  stout,  straight,  conical  and  gradually  sharp- 
pointed  rays ;  the  oral  rays  are  longer  than  the  basal  and 
the  oral  angle  wider  than  the  other  two ;  oral  rays  about 
018  mm.  by  002  mm.,  basal  about  0*12  mm.  by  OOIG  mm. 
The  skeleton  of  the  chamber  layer  is  dense  and  irregular, 
but  shows  traces  of  the  articulate  tubar  arrangement  in  the 
usually  centrifugal  direction  of  the  basal  rays  of  the  tri- 
radiates. These  spicules  are  smaller  than  those  of  the 
gastral  cortex,  and  of  different  shape ;  there  is  not  much 
difference  in  the  length  of  the  rays,  though  the  basal  may 
be  slightly  longer  or  shorter  than  the  others  ;  all  the  rays 
are  fairly  stout,  conical  and  gradually  sharp-pointed  ;  the 
basal  is  straight  but  the  orals  are  more  or  less  curved 
towards  one  another;    dimensions  of  rays  about  012  by 

0016  mm. 

The  skeleton  of  the  dermal  cortex  consists  of  a  dense,, 
confused  mass  of  triradiates,  resembling  those  of  the 
chamber  layer  but  becoming  markedly  smaller  towards 
the  outside,  where  they  lie  parallel  to  the  surface  ;  amongst 
which  are  found  oxea  of  two  kinds  : — (1)  Very  large,  stout, 
fusiform,  slightly  curved  and  sharply  pointed  at  each  end  ; 
measuring  about  1*8  mm.  by  O'l  mm.,  and  arranged  pamllel 
to  the  long  axis  of  the  sponge,  with  the  upper  end  otten 
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slightly  projecting.  (2)  Small,  long  and  slender,  nearly 
straight,  gradually  sharp-pointed  at  the  inner  end  and 
•usually  more  or  less  hastate  or  ]ance-|jointed  at  the  outer ; 
measuring  about  ()'24  hy  0008  mm.  These  spicules  occur 
in  the  outermost  portion  of  the  cortex,  and  their  outer  ends 
project  well  beyond  and  more  or  less  at  right  anglvs  to  the 
dennal  surface.  A  number  of  similar  but  longer  spicules 
inserted  around  the  inside  of  the  osculum  form  a  dense  but 
not  prominent  oscular  fringe. 

Locality, — Watson's  Bay,  Pt.  Jackson  (coll.  T.  Whitelegge). 

20.    Ute  8'penceri,  n.  sp. 

Sponge  solitary,  sessile,  globular  or  sub-spherical,  with 
cori'espondingly  dilated  gastral  cavity  and  narrow,  naked 
osculum.  The  texture  is  fii-m  and  harsh  to  the  touch,  the 
dermal  surface  being  rather  uneven  and  slightly  loughened 
by  the  projecting  apices  of  some  of  tiie  laige  oxea,  but  not 
hispid.  Diameter  of  entire  sponge  about  11  mm.;  thickness 
of  wall  about  25  mm.  The  dermal  cortex  is  verv  thick, 
occupying  more  than  one-third  of  the  entire  thickness  of  the 
wall. 

The  inhalant  pores,  scattered  over  the  surface  of  the 
sponge,  lead  into  wide,  irregular,  sub-dermal  cavities,  lying 
in  the  cortex,  from  which  narrow  inhalant  canals  lead  down 
between  the  radial  chambers.  The  radial  chambers  are 
an-anged  with  considerable  regularity  parallel  to  one  another. 
They  are  long  and  narrow  (about  1*0  mm.  by  014?  mm.), 
and  at  their  distal  ends  they  branch  in  a  curiously  irregular 
manner,  the  branches  sometimes  penetrating  for  some  little 
distance  into  the  dermal  cortex.  The  proximal  ends  of  the 
chambers  are  all  situate  about  at  the  same  level,  which  is 
some  little  distance  from  the  gastral  cavity  and  even  from 
the  gastral  cortex,  which  latter,  though  dense,  is  verv  thin 
as  compared  with  the  dermal  cortex.  Hence  we  find  a 
number  of  rather  short,  cylindrical,  radially-arranged 
exhalant  canals,  which  look  like  continuations  of  the  radial 
chambers  without  the  collared  cells,  and  which  may  unite 
together  in  groups  before  opening  on  the  gastral  surface. 
The  radial  chambers  are  separated  from  the  exhalant  canals 
by  well-marked  diaphragms. 

The  skeleton  is  very  dense  and  very  complicated  and 
consists  of  the  following  parts: — (1)  Quadriradiates  of  the 
gastral  cortex ;  sagittal,  with  straight,  conical,  gradually 
sharp-pointed  facial  laj^'s ;  the  oral  angle  is  wider  than  the 
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paired  angle-s  and  the  basal  ray  may  be  either  longer  or 
shorter  than  the  other  two,  which  measure,  say,  about  0  09 
by  0  008  mm.  ;  the  apical  ray  is  well  developed,  conical, 
gradually  sharp-pointed,  slightly  curved,  and  nearly  as  long 
and  thick  as  the  oral  rays.  These  spicules  form  such  a 
dense  feltwork  that  it  is  difficult  to  make  out  the  details  of  in- 
dividual form  in  situ,  wliile  the  projecting  apical  rajs  thickly 
€chinate  the  gastral  cavity.  (2)  Qaadriradiates  of  the  exha- 
lant  canals  ;  these  are  extremely  characteristic  and  peculiar 
spicules ;  the  basal  ray  is  reduced  to  a  mere  rounded 
tubercle,  while  the  oral  and  apical  rays  are  long,  straight 
and  very  slender,  and  finely  pointed :  the  oral  rays  diverge 
at  an  angle  of  about  120°  and  the  apical  comes  off  between 
them  and  appears  to  lie  nearly  in  the  same  plane  ;  the 
oral  rays  measure  about  008  by  00027  mm.,  though 
occasionally  stouter,  and  the  apical  ray  is  about  one-third 
as  long;  these  spicules  are  found  around  the  exhalant  canals, 
with  the  apical  ray  projecting  into  the  cavity.  A  few  larger 
and  stouter  quadnradiates,  with  normal  basal  ray,  also 
occur  around  the  exhalant  canals.  (3)  Inner  sagittal  tri- 
radiates ;  under  this  term  we  may  perhaps,  in  this  species, 
include  ail  those  triradiates  which  lie  in  the  zone  between 
the  gastral  cortex  and  the  commencement  of  the  flagellated 
chambers,  although  they  lie  at  vaiying  depths  beneath  the 
gastral  cortex.  The  oral  rays  are  straight  or  nearly  so,  conical 
and  gradually  sharp-pointed,  about  009  by  0*0085  mm. ;  the 
basal  ray  is  long,  straight,  conical  and  gradually  sharp- 
pointed,  measuring  about O'l 6  by  00085  mm. ;  the  oral  angle 
is  wider  than  the  paired  angles.  (4)  Tubar  triradiates ; 
very  similar  to  the  foregoing  but  the  basal  ray  gntdually 
diminishes  in  length  towards  the  dermal  cortex.  These 
spicules  form  an  articulate  tubar  skeleton  of  many  joints, 
which  is  continued,  as  already  indicated,  within  the  innej* 
limits  of  the  chamber  layer  to  the  gastral  cortex,  while 
towards  the  outside  it  becomes  irregular  and  gi*adually 
passes  into  the  skeleton  of  the  dermal  cortex.  (5)  Triradiates 
of  the  dermal  cortex ;  slightly  sagittal  or  sub-regular, 
mostlv  1  archer  and  stouter  than  the  tubar  triradiates,  with 
conical,  sharp-pointed  rays  measuring  about  0*1 6  by  002  mm., 
but  very  variable ;  towards  the  outside  they  lie  parallel  to 
the  dermal  surface,  but  otherwise  they  are  very  irregularly 
arranged.  (G)  Large  oxea  of  tiie  dermal  cortex  ;  fusiform, 
slightly  curved,  gradually  sharp-pointed  at  each  end  ; 
measunng  about  1*4?  by  O'l   mm.,  but  sometimes  more  or 
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less.  Tliese  spicules  are  imbedded  in  large  Tiuinbers  in  the 
dermal  cortex  at  various  levels  ;  they  mostly  lie  more  or 
less  parallel  to  the  long  axis  of  the  sponge,  but  there  is  a 
good  deal  of  irregularity  in  their  arrangement  and  not 
infrequently  one  end  of  the  spicule  projects  slightly  beyond 
the  dermal  surface.  (7)  Minute  oxea  of  the  dermal  surface  ; 
short  and  slender,  usually  slightly  curved  ;  the  inner  end 
gradually  tapering  to  a  fine  point,  the  outer  end  thicker, 
more  or  less  hastate,  minutely  toothed  or  roughened.  These 
spicules  measuie  only  about  0*04  by  0003  mm.;  they  occur 
in  large  numbers  on  the  dermal  surface.  (8)  Minute  oxea 
of  the  gastral  surface  ;  similar  to  the  foregoing  but  not  so 
numerous. 

One  of  the  two  specimens  in  the  collection  was  attached 
to  a  crab's  back,  which  it  completely  covered  like  a  thick 
crust ;  it  resembled  a  specimen  cut  in  half  longitudinally, 
with  the  concave  gastral  surface  turned  towards  the  crab's 
back.  Hence,  as  the  gastral  cavity  was  no  longer  an 
enclosed  space,  there  was  no  osculum  in  the  ordinary  sense 
of  the  word.  The  crab,  of  course,  occupied  the  gastral 
cavity,  and  the  exhalant  canals  of  the  flagellated  chambers 
must  have  discharged  their  contents  on  to  the  crab's  back. 
One  often  finds  sponges  growing  on  crab's  backs,  but  I 
never  before  saw  a  case  in  which  the  essential  form  of  the 
sponge  was  so  strangely  modified  in  accordance  with  this 
habit.  Had  it  not  been  for  the  presence  of  the  other  and 
normal  specimen  in  the  collection  I  should  have  been  inclined 
to  regard  this  strange  modification  in  form  as  of  at  least 
specific  value.  The  species,  is,  however,  so  well  characterised 
by  spiculation,  &c.,  that  there  can  be  no  doubt  as  to  the 
identity  of  the  two  specimens. 

I  have  much  pleasure  in  dedicating  this  remarkable  species 
to  Professor  W.  Baldwin  Spencer. 

Locality, — Watson's  Bay,  Port  Jackson  (coll.T.  Whitelegge). 

27.   Synute  pulchella,  Dendy. 

Synutc  pulchella,  Dendy.  Proceedings  of  the  Royal 
Society  of  Victoria,  Vol.  IV  (New  Series),  p.  1. 

I  have  nothing  to  add  to  my  description  of  this  remark- 
able sponge  until  such  time  as  I  may  be  able  to  publish 
illustrations  of  its  anatomy. 

Locality, — Near  Port  Phillip  Heads  (Dendy). 
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28,   Anamixilla  toi^resi,  PoMjaefF. 

A'oamixilla  torresiy  Poldjaeff.  Report  on  the  Calcarea  of 
the  Challenger  Expedition,  p.  50. 

I  have  seen  no  specimen  of  this  sponge  except  a  portion 
of  the  type  from  the  British  Museum. 

Locality. — Torres  Straits  (Pol^jaeff). 

29.    Leucandra  australieiisis,  Carter,  sp. 

Leuconia  fistulosa,  var.  australiensis,  Carter.  Annals 
and  Magazine  of  Natural  History,  August  1886,  p.  127. 

There  is  one  specimen  in  the  collection,  belonging  to  the 
National  Museum,  which  closely  resembles  in  external 
characters  and  spiculation  that  described  by  Mr.  Cai*ter. 
The  slenderness  of  the  radiate  spicules  gives  to  the  sponge 
a  soft  and  yielding  texture,  while  the  dermal  surface  is 
densely  hispid  from  the  long,  slender,  projecting  oxea.  At 
first  sight  the  specimen  looks  like  a  large  example  of 
Ghxtntessa  hirsuta,  but  it  differs  markedly  in  the  arrange- 
ment of  the  canal  svstem  and  in  the  absence  of  the 
subdermal  sagittal  triradiates.  The  chambers  are  large  and 
iiTcgulaily  sac-shaped,  averaging  say  about  0  3  by  01  mm. 
(but  very  variable) ;  not  arranged  radially  around  the 
central  gastral  cavity  of  the  sponge,  but  around  wide 
exhalant  canals  which  penetrate  the  thickness  of  the  wall  of 
the  sponge  and  are,  like  the  gastral  cavity  itself,  echinated 
by  the  apical  rays  of  quadriradiate  spicules. 

Locality. — Near  Port  Phillip  Heads  (Carter,  and  Station  14, 
coll.  J.  B.  Wilson). 

30.  Leucandra  alcicovnis,  Gray,  sp. 

Aphroceras  alcicornis,  Gray.  Proceedings  of  the  Zoolog- 
ical Society  of  London,  1858,  p.  114. 

Leucandra  alcicornis,  Hseckel.  Die  Kalkschwamme, 
Vol.  II,  p.  184. 

I  have  not  yet  had  an  opportunity  of  examining  this 
widely  distributed  and  very  remarkable  species. 

Locality. — Bass  Straits  (Haeckel).  Also  recorded  from 
various  localities  in  the  Pacific  and  Indian  Oceans  and  from 
the  Cape  (vide  Hiiecke]). 

31 .  Leucandra  cataphracta,  Hseckel. 

Leucandra  cataphracta,  Hseckel.  Die  Kalkschwamme, 
Vol.  II,  p.  203. 
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Leucandra  cataphracta,  von  Lendenfeld.  Proceedings  of 
the  Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1129. 

I  am  indebted  to  Mr.  T.  Whitelegge  for  a  considerable 
number  of  tine  specimens  of  this  sponge  from  Watson's  Bay, 
Port  Jackson.  Neither  Hseckel  nor  von  Lendenfeld  have 
described  the  flagellated  chambers,  which  are  small,  approxi- 
mately spherical  and  scattered  abundantly  in  the  thick 
wall ;  measuring  about  0  09  mm.  in  diameter. 

Localities. — Port  Jackson  (Hseckel,  von  Lendenfeld,  &c.)  ; 
Port  Denison  (von  Lendenfeld). 

32.   Leucandra  typica,  Poldjaeff*,  sp. 

Leuconia  typica,  Pol^jaefF.  Report  on  the  Calcarea  of 
the  Challenger  Expedition,  p.  56. 

Leucandra  typica ,  von  Lendenfeld.  Proceeding  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1130. 

Locality. — Port  Jackson  (von  Lendenfeld.  Recorded  by 
Pol^jaeff  from  the  Bermuda  Islands). 

33.   Leucandra  meandrina,  von  Lendenfeld. 

Leucandra  meandrina,  von  Lendenfeld.  Proceedings  of 
the  Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  11 28. 

I  identify  with  this  species  a  somewhat  massive  but  not 
large  specimen  collected  by  Mr.  Wilson,  which  seems  to 
agree  closely  with  a  fragment  of  the  type  from  the  British 
Museum,  but  the  species  is  by  no  means  an  easy  one  to 
characterise. 

The  chambers  are  approximately  spherical  and  about 
0  09  mm.  in  diameter. 

Localities. — Port  Jackson  (von  Lendenfeld)  ;  near  Port 
Phillip  Heads  (coll.  J.  B.  Wilson). 

34.  Leucandra  vaginata,  von  Lendenfeld. 

Leucandra  vaginata,  von  Lendenfeld.    Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  li33. 
Locality. — Port  Jackson  (von  Lendenfeld). 

35.   Leucandra  conico.,  von  Lendenfeld. 

Leucandra  conica,  von  Lendenfeld.     Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1126. 
Locality, — Port  Jackson  (von  Lendenfeld). 
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36.  Leucandra  hispida,  Carter,  sp. 

Leuconia  hispida,  Carter.  Annals  and  Magazine  of 
Natural  History,  Auofust  1886,  p.  128. 

This  species  is  abundant  iu  the  collection.  It  is  distin- 
guished by  its  elongated  cylindrical  form,  hispid  surface,  and 
the  lon^-i^ayed,  slender  triradiates  of  the  main  skeleton.  All 
the  specimens  are  solitary  and  sessile,  of  moderate  size  and 
with  a  well-developed  oscular  fringe.  The  large  oxea  of  the 
dermal  surface  are  long  and  comparatively  slender,  slightly 
€urved.  The  flagellated  chambers  are  approximately  spherical 
and  average  about  0*09  mm.  in  diameter. 

Mr.  Carter  appears  to  have  had  only  a  single  specimen 
(collected  by  Mr.  Wilson),  which  was  exceptionally  short  and 
"  conoglobular ;  *'  I  judge  from  his  description  and  manu- 
script illustrations  of  the  spiculation  that  it  is  specitically 
identical  with  the  specimens  described  above. 

Localities, — Near  Port  Phillip  Heads  (Carter,  and  Stations 
6,  10,  14,  coll.  J.  B.  Wilson) ;  Port  Jackson  (coll.  Professor 
Spencer). 

37.  Leucandra  echinata,  Carter,  sp. 

Leuconia  echinata^  Carter.  Annals  and  Magazine  of 
Natural  History,  August  1886,  p.  129. 

This  species  is  abundant  in  the  collection.  The  sponge 
usually  has  the  form  of  a  rather  small,  ovoid,  sessile,  thick- 
walled  individual,  with  terminal  frinored  osculum  and  coarselv 
^chinated  dermal  sui-face.  The  species  exhibits  a  good  deal 
of  variation  in  spiculation,  especially  in  the  size  of  the 
irregularly  arranged  triradiates  of  the  main  skeleton,  which 
are  often  very  much  larger  than  those  of  the  deimal  cortex. 
The  other  forms  of  spicule  present  are  gastral  quadri radiates, 
lai'ge  dermal  oxea  (echinating  the  surface),  and  long,  slender, 
hair-like  oxea  of  the  oscular  fi-inofe.  The  flaofellated  chambers 
are  approximately  spherical  and  densely  scattered  through- 
out the  thickness  of  the  wall ;  they  measure  about  009  mm. 
in  diameter. 

Locality. — Near  Port  Phillip  Heads  (Carter,  and  Stations 
1,9,  10  and  outside  the  Heads,  coll.  J.  B.  Wilson) ;  Watson's 
Bay,  Port  Jackson  (coll.  T.  Whitelegge). 

38.   Leucandra  muUifida,  Carter,  sp. 

Leuconia  multijida,  Carter.  Aimals  and  Magazine  of 
Natural  History,  August  1886,  p.  141. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

H  2 
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3J).   Leiicandra  lobata,  Carter,  sp. 

Leuconia  lohata,  Carter.  Aimals  and  Magazine  of  Natural 
History,  August  188(),  p.  143. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

40.     Leucandra  compacta,  Carter,  sp. 

Leuconia  comjyacta,  Carter.  Annals  and  Magazine  of 
Natural  History,  August  1886,  p.  144. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

41.   Leucandra  phillipensia  n.  sp. 

The  single  specimen  in  the  collection  is  a  solitary,  sessile, 
irregularly  sac-shaped  sponge,  with  a  constricted  terminal 
osculum  provided  vyith  a  feebly  developed  oscular  fringe. 
The  outer  surface  of  the  sponge  is  slightly  hispid  and  the 
wall  of  the  sponge  is  rather  thin,  enclosing  a  wide  gastral 
cavity.  The  height  of  the  sponge  is  about  40  mm.,  the 
greatest  width  20  mm.,  and  the  thickness  of  the  wall  nearly 
8  mm.  There  is  a  very  thin  dermal  and  gastral  cortex. 
The  canal-system  is  very  typical ;  thickly  scattered  groups 
of  dermal  pores  lead  into  wide,  more  or  less  lacunar  inhalant 
canals,  which  penetrate  dee]>  into  the  substance  of  the  walL 
The  exhalaut  canals  are  also  wide  and  deep  and  unite  to- 
gether in  groups  before  opening  into  the  gastral  cavity. 
Between  these  wide  inhalant  and  exhalant  canals  the 
tiagellated  chambers  are  thickly  scattered ;  these  are 
generally  more  or  less  ovoid  in  shape  but  only  about  014 
mm.  in  longer  diameter. 

TliQ  skeleton  is  rather  weak  owing  to  the  prevailing 
slenderness  of  the  spicule-rays,  the  spiculation  being  as 
follows: — (1)  Gastral  quadriradiates ;  usually  more  or  less 
sagittal ;  with  very  long,  slender,  straight  or  nearly  straight, 
sliarp-pointed  facial  rays ;  the  oral  angle  wider  than  the 
paired  angles  and  the  oral  rays  somewhat  longer  than  the 
basal ;  oral  rays  about  04  by  O'Ol  mm.;  basal  ray  about  03 
by  00 1  mm.  The  apical  ray  is  straight  or  slightly  curved, 
conical  and  linely  pointed,  measuring  about  0*1  (j  by  0*01  mm. 
These  spicules  are  very  abundant  and  form  a  thin  gastral 
cortex,  the  apical  rays  projecting  into  the  gastral  cavity  in 
large  numbers.  The  walls  of  the  larger  exhalant  canals  are 
also  provided  with  very  similar  spicules.  Near  the  osculum 
the  gastral  spicules  become  much  more  strongly  sagittal  and 
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the  apical  ray  is  often  absent.  (2)  Triradiates  of  the  main 
skeleton  ;  varying  from  nearly  regular  to  slightly  sagittal ; 
with  very  long,  slender,  straight  or  slightly  curved  rays, 
sharply  pointed  and  measuring  about  ()*33  by  001  (i  mm. 
These  spicules  are  veiy  irregularly  arranged  but  many  of 
tliem  have  one  ray  pointing  centrifugall}'^  towards  tlie  dermal 
surface.  In  many  of  them  a  small  apical  ray  is  developed. 
(3)  Triradiates  of  the  dermal  surface  ;  similar  to  the  fore- 
going but  decidedly  smaller ;  arranged  parallel  to  the  surface 
to  f«)rm  a  thin  dermal  cortex.  (4?)  Large  dermal  oxea ; 
rather  slender,  fusiform,  symmetrical,  very  slightly  curved, 
gradually  sharp-pointed  at  each  end;  measuring  about  1  4 
by  003  mm.;  occasionally  however  they  are  much  larger 
and  they  may  then  have  a  hastately  pointed  inner  end. 
These  spicules  are  scattered  singly  and  irregularis^  at  right 
angles  to  the  dermal  surface,  with  the  outer  end  projecting 
for  a  short  distance.  (5)  Long,  fine,  hair-like  oxea  ;  tliese 
are  arranged  in  loose,  irregular,  scattered  bundles  between 
the  large  oxea  and  they  also  form  the  feebly  developed 
oscular  frincre. 

Locality. — Near  Port  Phillip  Heads  (coll.  J.  B.  Wilson). 

42.   Leucandra  gladiator,  n.  sp. 

The  single  specimen  in  the  collection  forms  an  extremely 
irregular,  contorted  crust,  with  a  number  of  deeply  convex 
surfaces,  bordered  by  prominent  margins,  as  if  it  had  grown 
over  some  irregularly  cylindrical  body.  A  few  small  oscula 
are  irregularly  scattered  over  the  convex  upper  surface.  The 
surface  is  slightly  hispid,  the  hispid  character  becoming 
much  more  strongly  developed  at  the  margins  of  the  crust. 
The  specimen  has  been  broken,  but  it  muse  have  been  about 
50  mm.  in  orreatest  diameter.  The  (growth  has  been 
extremely  irregular,  and  it  has  enclosed  vaiious  foreign 
objects.  The  texture  is  coarse  and  fragile.  The  deimal 
cortex  is  strontr  but  not  verv  thick. 

The  canal-system  is  difficult  to  work  out  in  detail,  owing 
to  the  strong  development  of  the  skeleton,  which  renders 
section-cutting  very  difficult.  There  is  no  large,  central, 
gastral  cavity,  but  a  number  of  tolerably  wide  exhalant 
canals  conver<T:e  towards  each  osculum.  The  fiaofellated 
chambers  are  irregularly  scattered,  approximately  spherical, 
and  about  00.0  mm.  in  diameter. 

The  skeleton  is  composed  of  the  following  spicules  : — (1) 
Gastral  quadriradiates;  minute,  cruciform  or  dagger-shaped; 
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the  api«;al  ray  long,  slender,  straight  and  gradually  sharp- 
j)ointed,  nearly  in  a  line  with  the  basal  ray  ;  the  facial  rays 
short,  stout,  conical  and  sharp-pointed,  the  basal  rather 
longer  than  the  other  two  and  often  slightly  crooked,  the 
orals  being  straight ;  basal  ray  about  003  by  0007  mm.  ; 
orals  002  by  0007  mm. ;  apical  008  (or  less)  by  OOOG  mm. 
These  spicules  are  found  in  the  walls  of  the  larger  exhalant 
canals,  but  they  are  not  very  abundant.  (2)  Enormous 
sub-regular  or  irregular  triradiates,  with  conical,  gradually 
sharp-pointed  rays  which  measure,  when  fully  developed, 
about  18  by  016  mm.  These  spicules  form  the  bulk  of  the 
skeleton  and  are  irregularly  and  abundantly  scattered 
throughout  the  thickness  of  the  sponge  ;  they  vary  con- 
siderably in  size.  (3)  Small,  straight  oxea,  of  hair-like 
fineness  and  up  to  about  0*1  mm.  in  length  ;  scattered 
through  the  interior  of  the  sponge,  either  separately  or  in 
dense  sheaves  (trichodragmata).  (4)  Triradiates  of  the 
dermal  cortex  ;  sti'ongly  sagittal,  with  long,  nearly  straight, 
ver}^  widely  extended,  gradually  sharp-pointed  oral  rays, 
and  much  shorter,  straight,  gradually  sharp-pointed  basal 
ray  ;  these  spicules  form  a  dense  feltwork,  they  are  quite 
irregularly  arranged,  except  that  they  all  lie  parallel  to  the 
dermal  surface.  They  vary  greatly  in  size,  the  oral  rays, 
which  are  extended  almost  in  a  line,  measuring  up  to  about 
Oti.)  by  003G  mm.,  with  the  basal  about  03  by  0036  mm. 
(5)  Dermal  oxea ;  straight,  slender,  gradually  sharp-pointed 
at  eacli  end.  In  most  parts  of  the  surface  these  spicules 
are  comparatively  few  in  number,  projecting  at  right  angles 
from  the  dermal  cortex  and  measuring  only  about  04  by 
001  mm.  They  vary  greatly  in  size,  howevei*,  and  around 
the  margins  of  the  sponge  tliey  become  very  greatly  elong- 
ated, forming  a  thick,  dense  fringe. 

This  very  remarkable  species  is  obviously  very  closely 
related  to  the  European  Leucandra  nivea,  as  described  by 
Hseckel  in  "  Die  Kalkschwamme  "  ;  in  both  we  find  colossal 
triradiates,  smaller  dermal  triradiates,  dagger-shaped  quadri- 
radiates  and  trichodragmata  (which  are  extremely  rare  in 
calcareous  sponges),  and  in  botli  we  meet  with  tlie  character- 
istic encrusting  habit.  There  are,  however,  certain  marked 
diffeiences  in  spiculation,  as  in  the  shape  of  the  dermal 
triradiates  and  of  the  dagger-shaped  quad  radiates,  and 
especially  in  the  presence  in  L.  gladiator  of  the  projecting 
dermal  oxea,  which  seem  to  be  entirely  wanting  in 
L,  nivea. 
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It  is  important  to  notice  that  Mr.  Carter's  Leiiconia 
nivea  var.  austvaliensis  appears  to  be  totally  distinct  both 
from  the  true  Lfiucandra  nivea  and  from  L.  gladiator.  It 
is  curious  that  Mr.  Carter  should  have  chosen  this  name  for 
one^of  Mr.  Wilson's  sponges  and  that  later  on  Mr.  Wilson 
should  have  obtained  from  the  same  locality  another  species 
which  really  is  very  closely  related  to  the  remarkable 
Leucandra  nivea. 

Locality. — Outside  Port  Phillip  Heads  (coll.  J.  B.  Wilson). 

43.   Levcandra  carteri,  n.  sp. 

Leucaltis  fioridana,  var.  australiensis,  Carter.  Annals 
and  Magazine  of  Natural  History,  August  1886.  p.  145. 

This  species  appears,  from  Mr.  Carter's  description,  to  be  a 
large,  massive  Leucandra,  resembling  L.  inicroraphis  in 
form  but  distinguished  by  the  presence  of  minute  oxea  on 
the  surface.  As  the  name  australiensis  is  already  occupied 
in  the  genus  I  propose  to  call  the  species  Leucandra  carteri. 

Locality.— Ne'dr  Port  Phillip  Heads  (Carter). 

44.  Leucandra  schulzei,  Pol^jaeff,  sp. 

Eilhardia  schulzel,  Polejaeff.  Report  on  the  Calcarea  of 
the  Challenger  Expedition,  p.  70. 

Localities. — Off  Pt.  Jackson  and  Twofold  Bay  (Polejaeff). 

45.  Leucandra  loricata,  Polejaeff,  sp. 

Leuconia  loricata,  Polejaeff.  Report  on  the  Calcarea  of 
the  Challenger  Expedition,  p.  63. 

Leacortis  loricata,  \on  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New. South  Wales,  VcJ.  IX,  p.  1123. 

Locality. — Off  Port  Jackson  (Pol^jaetf ). 

46.  Leucandra  pulvinar,  Hseckel,  sp. 

Leucortls  pulvinar,  Hseckel.  Die  Kalkschwamme,  Vol.  II, 
p.  162. 

Tliis  species  ranges,  according  to  Hseckel,  from  the  Red 
Sea  to  the  west  coast  of  Australia.  I  have  not  yet  met 
with  it. 

Locality. — West  coast  of  Australia  (Hseckel.  Also  recorded 
from  the  Red  Sea  and  various  parts  of  the  Indian  Ocean). 
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47.   Leucandra  helena,  von  Lendenfeld,  sp. 

Leucaltis  helena,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1119. 

LocalitTj. — Port  Jackson  (von  Lendenfeld). 

48.   Leucandra  pwnfiilay  Bowerbank,  sp. 

Leuconia  pumila,  Bowerbank.  Monograph  of  British 
Sponges,  Vol.  2,  p.  41. 

LevAultis  pumila,  Hseckel.  Die  Kalkschwamme,  Vol.  2, 
p.  148. 

Locality. — Bass  Straits  (Haeckel.  Also  recorded  from 
various  localities  in  the  Atlantic  Ocean,  vide  Bowerbank  and 
Hseckel). 

49.  Leucandra  hathyhia,  Hseckel,  sp. 

Leucaltis  bathybia,  Hseckel.  Die  Kalkschwamnie,  Vol.  2, 
p.  156. 

Leucaltis  bathybia  var.  australiensis,  Ridley.  Zool.  Coll. 
H.M.S.  '*  Alert,"  British  Museum,  p.  482. 

Leucaltis  bathybia,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1121. 

Locality, — Port  Jackson  (Ridley.  Recorded  by  Haeckel 
from  the  Red  Sea). 

50.  Leucandra  pandora,  Haeckel,  sp. 

Leucetta  pandora,  Haeckel.  Die  Kalkschwamme,  Vol.  2, 
p.  127. 

Localities. — Bass  Straits  and  Gulf  of  St.  Vincent  (Haeckel). 

51.   Leucandra  niicror aphis,  Haeckel,  sp. 

Leucetta  microraphis,  Haeckel.  Die  Kalkschwamme, 
Vol.  2,  p.  119  (= Leucetta  primigenia  var.  niicroraphis). 

Leucetta  microrajyhis,  von  Lendenfeld,  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1117. 

Leuconia  dura,  Poldjaeff.  Report  on  the  Calcarea  of  the 
Challenger  Expedition,  p.  65. 

I  identify  with  this  species  a  number  of  large  specimens 
of  very  irregular  external  form.  They  are  sometimes  com- 
pressed, sometimes  massive  and  sometimes  sac-shaped,  with 
thick  walls ;    usually  with    wide   naked    oscula   and   large 
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exhalant  canals.  The  texture  is  very  coarse,  hard  and  dense ; 
the  surface  is  irregular,  and  often  characteristically  i-idged ; 
frequently  the  huge  triradiate  spicules  can  be  seen  with  the 
naked  eye  on  the  dermal  surface.  Some  specimens  have  a 
few  quadriradiate  spicules,  while  in  others  I  cannot  find  an3^ 
Some  of  the  specimens  measure  four  or  five  inches  in  their 
longest  diameter,  and  one  was  remarkable  from  having  been 
of  a  green  colour  in  life,  probably  due  to  s\'mbiotic  algae. 

The  flagellated  chambers  are  approximately  spherical ; 
thickly  scattered  through  the  sponge,  and  about  0*12  mm. 
in  diameter.  In  some  specimens  the  mesoderm  around  the 
chambers  is  very  stroncrly  developed,  giving  to  the  sponge  a 
very  dense  texture.  The  inhalant  pores  are  scattered  thickly 
over  the  dermal  surface,  at  any  rate  in  parts. 

The  skeleton  is  dense  and  very  irregular,  consisting  of 
scattered  triradiates  of  two  very  diflfei'ent  sizes,  rather  small 
and  enormousl}^  large,  the  former  being  most  abundant. 

1  consider  Pol^jaetf  s  Leuconia  dura  to  be  identical  with 
this  species,  because  I  do  not  think  the  presence  of  sagittal 
spicules  in  the  neighbourhood  of  the  osculum  is  a  specific 
character,  as  it  is  of  such  extremely  general  occurrence. 

Localities. — Near  Port  Phillip  Heads  (Stations  1  and  9 
and  outside  the  Heads,  coll.  J.  B.  Wilson)  ;  Torres  Straits 
(Ridley,  Pol^jaeft)  ;  Port  Jackson  (von  Lendenfeld). 

52.   Leucandra  hoickeliana,  Polejaetf,  sp. 

Ij'ucetta  hceckellana,  Pol^jaefF.  Report  on  the  Calcarea 
of  the  Challenger  Expedition,  p.  69. 

Vosmaeria  hoicheliana,  von  Lendenfeld.  Proceedings  of 
the  Linnean  Society  of  New  South  Wales,  Vol.  IX,  p  1114. 

Loadity. — Off  Port  Jackson  (Poldjaeff). 

53.   Lelapia  aiistralis,  Carter. 

(?)  Lelapia  australis,  GvAy.  Proceedings  of  the  Zoological 
Society  of  London,  18137,  p.  557. 

Lelapia  australis,  Carter.  Annals  and  Magazine  of 
Natural  History,  August  188G,  pp.  138  and  148. 

This  sponge  appears  to  be  of  exceptional  interest,  and  I 
greatly  regret  that  I  have  never  had  an  opportunity  of 
examining  it. 

Locality. — Near  Port  Phillip  Heads  (Carter). 
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54.    Grantessa  sacca,  von  Lendenfeld. 

Grantessa  sacca,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1098. 

Hypoijvantia  sacca.  Carter.  Annals  and  Magazine  of 
Natural  History,  July  1886,  p.  42. 

This  very  beautiful  sponge  is  well  represented  in  the 
collection.  All  the  specimens  which  I  have  seen,  six  in 
number,  are  more  or  less  compressed,  in  the  case  of  large 
specimens  very  much  so.  The  finest  specimen  is  60  mm.  in 
height  by  50  mm.  in  greatest  breadth.  Von  Lendenfeld 
represents  the  radial  chambers  as  beino;  perfectly  straight 
and  unbrancbed,  whereas,  in  the  Victorian  specimens,  they 
branch  jepeatedly,  the  branches  running  parallel  with  one 
another  to  the  dermal  surface.  This  may  possibly  constitute 
a  specific  difi'erence,  but  I  am  more  inclined  to  think  that 
the  figure  referred  to  is  incorrect. 

Localities. — Port  Jackson  (von  Lendenfeld)  ;  near  Port 
Phillip  Heads  (Carter,  and  outside  the  Heads,  coll.  J.  B. 
Wilson). 

55.    Grantessa  hirsuta,  Carter,  sp. 

Hypograntld  Itirsuta,  Carter.  Annals  and  Magazine  of 
Natural' History,  July  1886,  p.  41. 

In  anatomical  chaiacters  this  species  closely  resembles 
G.  sacca,  but  difiTers  markedly  in  external  appearance  and  in 
the  less  regularly  ai  ranged  tubar  skeleton,  which,  though 
composed  of  slender  spicules,  is  veiy  dense  and  confused. 
The  subdermal  sagittal  triradiates,  with  inwardly  directed 
basal  r:y,  are  not  mentioned  by  Mi*.  Carter;  they  are  clearly 
present  in  my  specimens  though  less  obvious  than  in  G, 
sacca  on  account  of  tiie  somewhat  confused  character  of  the 
tubar  skeleton.  The  oxea  of  the  dermal  tufts  are  straight, 
or  only  very  slightly  curved.  The  manuscript  illustration 
which  Mr.  Carter  has  kindly  sent  me  shows  only  a  very 
slight  cui'vature,  though  he  describes  them  as  "  curved.*' 
The  species  is  abundant  in  the  collection. 

Localities. — Near  Port  Phillip  Heads  (Carter;  and  Station 
1  and  outside  the  Heads,  coll.  J.  B.  Wilson) ;  King  Island 
(coll.  Prof  Spencer)  ;  Hobart,  Tasmania  (coll.  A.  Dendy). 

56.    Grantessa  kispida,  n.  sp. 

Small,  cylindrical  or  slightly  compressed,  solitary  persons, 
with  more  or  less  distinct  fringe  around  the  terminal  oscu- 
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lum  and  strongly  hispid  surface.  The  largest  specimen  in 
the  collection  is  about  40  mm.  high  by  4  mm.  in  gi'eatest 
diameter,  the  wall  of  the  sponge  being  only  about  Oo6  mm. 
thick.  The  canal  system  closely  resembles  that  of  G.  sacca^ 
but  the  chambers  are  shorter  and  less  branched.  The  skele- 
ton is  arranged  as  in  G.  sacccty  but  the  dermal  tufts  of  oxea 
are  less  definite  and  less  regularly  arranged,  and  the  tubar 
skeleton  is  composed  of  much  fewer  joints.  The  spiculation 
is  as  follows  : — (1)  Gastral  quadriradiates  ;  very  rare,  with 
short  apical. ray.  (2)  Gastral  triradiates  ;  strongly  sagittal, 
with  very  long  and  slender  rays ;  gradually  sharp-pointed  ; 
basal  i-ay  straight,  about  03  by  00083  mm. ;  oral  rays 
straight  or  slightly  crooked,  often  unequal  in  length,  about 
0-2  by  0008  mm.  (3)  Subgastral  sagittal  triradiates ;  oral 
rays  widely  extended,  slightly  recurved,  sharply-pointed, 
about  012  by  00082  mm.  ;  basal  ray  long,  straight,  sharp- 
l)oin  ted,  varying  in  length  up  to  about  0*3  mm.,  and  about  as 
thick  as  the  orals,  extended  in  a  centrifugal  direction  through 
the  chamber  layer.  (4)  Tubar  criradiates,  resembling  the 
foregoing,  with  similar  very  long  basal  rays.  (5)  Subdermal 
.sagittal  triradiates  ;  with  very  widely  extended  oral  rays 
lying  in  the  dermal  cortex,  and  long  straight  basal  ray 
extending  inwards  through  the  chamber  layer ;  oral  rays  up 
to  about  0*2  by  00 1  mm.  ;  basal  ray  up  to  about  032  by 
001  mm.;  all  sharply-pointed.  ((i)  Dermal  triradiates; 
sagittal,  resembling  the  foregoing,  but  often  very  irregular 
and  with  shorter  basal  v^y.  (7)  Dermal  oxea;  long,  straight 
or  slightly  curved,  spindle-shaped,  gradually  sharp-pointed 
at  each  end,  length  variable,  up  to  about  0*7  by  0*016  mm.  in 
the  largest  specimen,  but  much  longer  and  slenderer  in  one  of 
the  smaller  ones.  The  spicules  of  the  oscular  fringe  do  not 
differ  markedly  from  these. 

Locality. — Near  Port  Phillip  Heads  (Station  9,  coll.  J.  B. 
Wilson). 

57.    Grantessa  pocuhim,  Pol^jaeff,  sp. 

Amphoriscus  poculum,  Pol^jaeff  Report  on  the  Calcarea 
of  the  Challenger  Expedition,  p.  46. 

Hetevopiii  patidosculifera,  Carter.  Annals  and  Magazine 
of  Natural  History,  July  1886,  p.  49. 

A  careful  examination  of  portions  of  Carter's  and 
Pol^jaefTs  type  specimens  from  the  British  Museum  has 
convinced  me  that  the  two  are  specifically  identical,  and 
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I  therefore  revert  to  the  earlier  specific  name.  I  have  also 
two  other  specimens  collected  by  Mr.  Wilson,  one  of  which 
exhibits  very  beautifully  the  "  agglomerated "  character 
mentioned  by  Carter,  while  the  other  is  only  a  fragment. 
The  quadriradiates  mentioned  by  Carter  are  scarce  and 
inconspicuous,  and  I  have  not  noticed  them  in  the  other 
specimens. 

Localities. — Off  Port  Jackson  (Pol^jaeff ) ;  near  Port 
Phillip  Heads  (^Carter  and  colL  J.  B.  Wilson). 

58.    Orantessa  erinaceuSy  Carter,  sp. 

Leuconia  erinaceus,  Carter.  Annals  and  Magazine  of 
Natural  History,  August.  1886,  p.  130. 

This  species  is  readily  recognised  by  its  external  appear- 
ance and  the  peculiar  arrangement  of  the  dermal  oxea.  The 
flagellated  chambers  are  elongated  and  radial,  but  very 
irregular  and  branching,  and  they  communicate  with  the 
gastral  cavity  by  unusually  long  exhalant  canals,  which 
unite  together  in  groups.  The  tubar  skeleton  is  very 
irregular,  but  still  presents  clear  traces  of  the  typical 
**  articulate  '*  arrangement.  Subgastral  sagittal  triradiates 
are  present,  and  the  subdermal  sagittal  triradiates,  with 
inwardly  directed  basal  rays,  are  very  conspicuous.  There 
is  a  dense  dermal  cortex  of  much  smaller  triradiates,  and  a 
less  well-developed  gastral  cortex.  Endogastric  se[)ta,  with- 
out spicules,  are  present  in  both  my  specimens,  and,  as  Mr. 
Carter  also  mentions  them  in  his,  they  would  seem  to  be 
characteristic  of  the  species. 

Locality. — Near  Port  Phillip  Heads  (Carter,  and  Station  7, 
coll.  J.  B.  Wilson). 

59.    Grantessa  intusarticulata,  Carter,  sp. 

Hypograntia  intusarticukda,  Carter.  Annals  and  Maga- 
zine of  Natural  History,  July  1886,  p.  45. 

Hypograntia  niedioarticulata,  Carter,  loc.  cit.  p.  46. 

I  have  eleven  specimens  which  I  believe  to  be  all  referable 
to  this  species,  and  I  am  strongly  of  opinion  that  Mr.  Carter's 
Hypograntia  niedioarticulata  is  specifically  identical  witli 
his  intusavticulcUa.  The  minute  details  of  spiculation  vary 
considerable  in  different  specimens,  the  most  characteristic 
features  being  the  dermal  crust  of  minute  oxea  or  "  mortar 
spicules,"   and    the    subdermal    sagittal   triradiates.       The 
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radial  chambers  are  much  branched,  which  I  believe  is 
what  Mr.  Carter  means  when  he  says  that  they  intercom- 
municate by  laige  holes.  The  branches  run  parallel  with 
one  another  to  the  dermal  cortex  ;  the  exhalant  canals  are 
short. 

Localities. — Near  Port  Phillip  Heads  f  Carter,  and  Stations 
3,  5,  cS,  9  an«l  outside  the  Heads,  coll.  J.  B.  Wilson)  ;  Wat- 
son's Bay,  Port  Jackson  (coll.  T.  Whitelegge). 

60.    Grantessa  (?)  j)olyperisto7)iia,  Carter,  sp. 

Heteropia  polyperistoinia,  Carter.  Annals  and  Magazine 
of  Natural  History,  July  1 886,  p.  4^7. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

61.    Grantessa  (?)  covipressa,  Carter,  sp. 

Heteropix.t  corrvpressa,  Carter.  Annals  and  Magazine  of 
Natural  History,  July  1886,  p.  51. 

Locality. — Near  Port  Phillip  Heads  (Cartel-). 

62.    Giuntessa  (?)  lyluriosculifevay  Carter,  sp. 

Heteropia  pluriosculiferay  Carter.  Annals  and  Magazine 
of  Natural  History,  July  1 886,  p.  52. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

63.  Grantessa  (?)  erecta,  Carter,  sp. 

Heteropia  erecta,  Carter.  Annals  and  Magazine  of  Natural 
History,  July  1886,  p.  53. 

Locality. — Near  Port  Phillip  Heads  (Carter). 

64.  Grantessa  (?)  spissa.  Carter,  sp. 

Heteropia  spissa,  Carter.  Annals  and  Magazine  of 
Natural  History,  July  1886,  p.  54. 

Locality. —  Near  Port  Phillip  Heads  (Carter.) 

The  last  five  species  are  described  by  Mr.  Carter  apparently 
from  single  specimens,  all  collected  by  Mr.  Wilson.  It  appears 
to  me  very  doubtful  whether  they  are  all  specifically  distinct, 
and  also  whether  some  of  them  at  any  rate  are  not  mere 
varieties  of  G.  poculuni  or  Vosmaeropsis  macera,  which 
they  resemble  in  spiculation.  Unfortunately,  I  have  not 
seen  any  of  the  types. 
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Go.   Vo^maeropsis  macera,  Carter,  sp. 

Heteropia  maceray  Carter.  Annals  and  Magazine  of 
Natural  History,  July  J  886,  p.  50. 

This  species  is  well  represented  in  the  collection.  1  have 
been  able  to  convince  myself  of  the  coiTectness  o'  the  identi- 
fication by  a  minute  comparison  of  a  piece  of  Mr.  Carter's 
type  from  the  British  Museum.  It  is  remarkable  for  its 
densely  agglomerated  or  colonial  habit.  Specimens  may 
attain  a  large  size,  consisting  of  very  numerous  individuals 
almost  completely  fused  together,  usually  in  linear  series, 
which  are  inter-connected  by  cioss-bars.  The  oscula  aie 
raised  on  conical  piominences,  and  each  indicates  a  separate 
gastral  cavity.  The  canal  sj'^stem  is  remarkable.  The 
chambers  are  thimble-shaped  and  mostly  widely  separate<i 
from  the  gastral  cavity,  with  which  they  communicate  by 
a  strongly  developed  system  of  exhalant  canals,  each  being 
separated  from  its  exhalant  canal  by  a  well  developed 
diaphragm.  Those  chambers  which  lie  next  to  the  dermal 
surface  still  exhibit  a  radial  arrangement  with  regard  to 
the  long  axis  ot  the  individual.  Both  subdermal  and 
subgastial  sagittal  triradiates  are  strongly  developed. 

Locality. — Near  Port  Phillip  Heads  (Carter,  and  coll 
J.  B.  Wilson). 

06.    Vo87)iaeropsis  depressa,  n.  sp. 

Specimen  flattened,  cushion-shaped,  with  flat  under  and 
convex  upper  surface.  About  12  mm.  in  horizontal  diametei", 
and  only  4  mm.  thick  in  the  middle.  Majgin  rounded, 
roughly  circular  in  outline.  There  is  no  wide  gastral  cavity, 
but  several  large,  branching  exhalant  canals  converge  to  a 
single  small  osculum  situate  near  the  middle  of  the  uppei" 
surface.     Surface  smooth  ;  no  distinct  oscular  fringe. 

The  inhalant  canal-system  is  quite  irregular,  commencing 
in  wide  lacunar  spaces  situated  beneath  the  thin,  pore-bear- 
ing dermal  cortex.  The  flagellated  chambers  are  irregularly 
but  thickly  scattered  throughout  the  thickness  of  the  sponge, 
with  no  trace  of  radial  arrangement  around  a  central  gastral 
cavity.  They  are  irregularly  sac-shaped  or  thimble-shaped, 
measurino:  about  0*2  bv  009  mm. 

The  bulk  of  the  skeleton  is  made  up  of  fairly  large,  sub- 
regular  or  slightly  sagittal  triradiates,  scattered  without 
definite  order  throughout  the  thickness  of  the  sponge,  but 
many  with  one  slightly  longer  ray  pointing  towards  the 
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dermal  surface.  Beneath  the  dermal  surface,  but  apparent 
only  on  the  upper  surface  of  the  sponge,  is  a  distinct  layer 
of  subdermal  sagittal  triradiates  with  inwardly-directed 
basal  ray.  The  dermal  skeleton  is  made  up  principally  of 
subregular  triradiates  of  various  sizes,  placed  horizontally, 
but  with  no  definite  arrangement;  amongst  these  very 
minute,  slender  oxea  are  scattered,  rare  on  the  upper  surface 
of  the  sponge  but  abundant  on  the  lower ;  around  the 
osculum  these  oxea  are  numerous  and  a  few  are  much  larger 
than  the  rest.  Around  the  main  exhalant  canals  there  is  a 
layer  of  small  sagittal  triradiates.  The  forms  and  dimen- 
sions of  the  different  spicules  are  as  follows: — (1)  Triradiates 
of  the  exhalant  canals  ;  sagittal,  rays  conical,  fairly  shai-ply- 
pointed  ;  basal  straight,  orals  usually  slightly  incurved  or 
recurved ;  basal  commonly  somewhat  shorter  than  orals, 
which  measure  about  0*16  by  0*012  mm.  Just  below  the 
osculum  I  have  seen  short  apical  rays  in  a  few  of  the  sagittal 
radiates.  (2)  Triradiates  of  the  main  skeleton  ;  subregular 
or  slightly  sagittal ;  rays  usually  straight,  conical,  gradually 
sharp-pointed,  rather  slender, up  to  about  03G  by  0024  mm. 
(3)  Subdermal  sagittal  triradiates  ;  similar  to  the  foregoing 
but  a  good  deal  smaller,  and  with  the  basal  ray  much  longer 
than  the  others.  (4)  Dermal  triradiates ;  subregular,  with 
long,  conical,  gradually  sharp-pointed  rays  varying  greatly  in 
size, up  to  about  0*54  by  0045  mm.  (5)  Oxea;  mostly  very 
minute  and  slender,  sharply-pointed  at  each  end,  with  one 
end  rather  thicker  than  the  other  ;  straight ;  often  slightly 
roughened ;  usually  short,  but  varying  greatly  in  length  : 
around  the  osculum  a  few  much  stouter  ones  occur,  but  still 
very  small. 

Locality. — Near  Port  Phillip  Heads  (Sorrento  Reef,  coll. 
J.  B.  Wilson). 

67.    Vosniaeropsis  lo'dsoni,  n.  sp. 

Sponge  colonial,  consisting  of  short,  thick,  sub-cylindrical 
or  truncatedly  conical  individuals  united  together  by  their 
bases  into  smaller  or  larger  agglomerations,  which  may 
attain  a  diameter  of  nearly  five  inches.  Each  fully  grown 
individual  has  a  circular  osculum  at  its  summit,  which  may 
or  may  not  have  an  oscular  fringe,  adjacent  individuals  of 
the  same  colony  sometimes  differing  in  this  respect.  The 
osculum  is  often  provided  with  a  very  distinct,  membranous 
diaphragm,  situated  a  short  distance  within  its  margin.     The 
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individuals  vary  in  size,  and,  owing  to  their  peculiar  colonial 
and  brandling  habit,  it  is  difficult  to  give  exact  measure- 
ments, but  we  may  put  down  the  average  adult  size  as 
about  20  mm.  long  and  5  mm.  in  diameter.  A  large  colony 
contains  dozens  of  such  individuals  united  together  in  a 
complicated  and  irregular  manner.  The  outer  surface  is 
smooth,  except  for  a  slight  unevenness  due  to  the  presence 
of  large  triradiates,  visible  to  the  naked  eye.  The  colour  of 
spirit  specimens  varies  from  pure  white  to  pale' brown,  but 
one  specimen  which  I  observed  as  it  came  out  of  the  dredge 
was  then  of  a  violet  purple  colour. 

The  gastral  cavity  is  wide  and  cylindrical  and  the  wall  is 
about  2*5  ram.  thick.  There  is  a  dense,  thick  cortex  on  both 
gastral  and  dermal  surfaces. 

The  inhalant  pores  are  thickly  scattered  over  the  surface 
of  the  sponge  ;  each  leads  separately  into  a  short,  narrow, 
cylindrical  canal,  situate  in  the  outer  portion  of  the  dense 
dermal  cortex ;  these  canals  soon  unite  to  form  larger,  but 
still  very  well-defined,  cylindrical  canals,  which  anastomose 
with  one  another  by  cross-branches  and  finally  lead  down  to 
the  chamber  layer  between  the  dermal  and  gastral  cortex, 
where  the  canal  system  becomes  more  or  less  lacunar.  The 
flagellated  chambers  are  thickly  scattered  through  the  meso- 
derm of  the  chamber  layer ;  they  vary  much  in  shape  and 
size,  from  approximately  spherical  and  only  about  0072 mm. 
in  diameter  to  elongatedly  sac-shaped  and  as  much  as  0*37 
by  013  mm.*  The  exhalant  canals  unite  together  into 
tolerably  large  trunks,  which  penetrate  the  gastral  cortex 
and  open  into  the  gastral  cavity. 

The  skeleton  is  divisible  into  four  portions,  that  of  the 
gastral  cortex,  that  of  the  chamber  layer,  that  of  the  dermal 
cortex  and  that  of  the  osculum.  The  gastral  cortex  is  about 
0*3  mm.  thick  and  its  skeleton  consists  entirely  of  a 
dense  feltwork  of  medium-sized  triradiate  spicules,  arranged 
irregularly  but  parallel  to  the  gastral  surface.  These 
spicules  are  sagittal,  the  oral  angle  being  rather  wider  than 
the  paired  angles  and  the  oral  rays  rather  longer  than  the 
basal;  oral  rays  straight  or  very  slightly  curved  towards  one 
another,  conical  and  gradually  sharp-pointed,  measuring 
about  03  by  0024  mm.  ;  basal  ray  straight,  conical, 
gradually  sharp-pointed,  a  little  shorter  than  the  orals.     The 

*  These  measurements  were  taken  from  different  specimens,  but  it  would  be 
difficult  to  make  a  mistake  as  to  the  species  in  this  particular  case,  and  we 
also  find  considerable  variation  in  the  chambers  even  in  the  same  section. 
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skeleton  of  the  chamber  la3^er  is  made  up  of  lai-ge  sub- 
dermal  and  subgastral  sagittal  triiadiates,  whose  basal  rays 
penetrate  the  chamber  layer  in  opposite  directions.  These 
spicules  vary  greatly  in  size,  the  basal  rays  often  extend 
•completely  through  the  chamber  layer  and  are  very  tin'ck ; 
the  oral  rays  are  shorter,  more  or  less  curved  and  widely 
extended.  Frequently  many  of  those  which  have  centrifugal 
basal  rays  are  not  strictly  subgnstral  but  have  the  oral  rays 
situate  at  various  levels  in  the  chamber  layer.  The  lays 
are  conical  and  gradually  sharp-pointed.  The  dermal  cortex 
is  about  0*4  mm.  thick  and  its  skeleton  is  made  up  almost 
entirely  of  triradiate  spicules  of  various  shapes  and  sizes. 
Towards  the  inside  we  find  large,  regular  or  subregular 
triradiates,  arranged  parallel  to  the  dermal  surface,  with 
conical,  gradually  sharp-pointed  rays  which  measure  uj)  to 
about  rO  by  017  mm.;  many,  however,  being  much  smaller. 
On  the  outside  is  a  much  thinner  layer  of  very  different, 
small  triradiates.  These  spicules  are  irregular  in  shape  and 
irregularly  arranged  ;  their  rays  are  conical  and  gradually 
sharp-pointed,  but  crooked  ;  one  of  them  connnonly  projects 
inwai'ds  at  right  angles  to  the  dermal  surface  ;  the  rays 
measure  about  0083  by  000t)2  mm.  We  also  find  in  the 
outermost  part  of  the  dermal  cortex  a  few  very  minute, 
straight,  slender  oxea,  whose  exact  size  and  shape  are  very 
difficult  to  determine.  The  oscular  skeleton  consists  of  a 
fringe  (not  always  visible  to  the  naked  eye  but  sometimes 
strongly  developed)  of  very  long  and  very  slender  oxea. 

I  iiave  much  ])leasure  in  dedicating  this  very  remarkable 
and  aV)undant  species  to  Mr.  J.  Bracebridge  Wilson,  who  has 
•collected  all  the  specimens  at  present  known. 

Loodity. — Outside  Port  Phillip  Heads  (coll.  J.  B.  Wilson). 

G8.    Heteropegma  nodus  gordii,  Polejaeff. 

Heteropegriut  uodits  gordii,  PoMjaefif!  Report  on  the  Cal- 
•carea  of  the  Challenger  Expedition,  p.  45. 

The  only  specimen  which  I  have  seen  of  this  species, 
unless  indeed  H.  latitiibalata  be  considei'ed  specifically 
identical,  is  a  portion  of  Pol^jaefi*'s  type  specimen  in  the 
British  Museum.  I  have  nothing  to  add  to  Pol^jaetf's 
excellent  description. 

Locality. — Torres  Straits  (Pol^jaeflT.  Polejaeft' also  records 
the  species  from  the  Bermudas). 

I 
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69.    Heteropegma  latitubulata,  Carter,  sp. 

Ckithmna  latitubulata  (provisional,  iiicertie  sedis),  Carter. 
Annals  and  Magazine  of  Natural  History,  June  1886,  p.  515. 

After  describing  tlie  exteinal  form  and  spiculation  of  this 
remarkable  sponge,  Mr.  Charter  remarks  that  in  general  form 
it  is  very  much  like  Polejaeff's  Hetero2)egma  nodus  gordii, 
but  totally  different  anatomically.  I  have  fortunately  been 
able,  owinor  to  the  kindness  of  the  authorities  of  the  British 
Museum,  to  make  a  minute  anatomical  examination  both  of 
Polejaeffs  type  of  Heteropegma  nodus  goixlii,  and  also  of 
Carter's  type  of  Clathrina  latitubulata,  and  I  have  also 
received  tiie  latter  species  direct  from  Mr.  Wilson.  I  find 
that  in  external  form,  canal-system,  and  also  in  the  ariange- 
ment  of  the  skeleton,  the  two  species  are  identical,  agreeing 
with  the  admirable  figures  given  by  Polejaeff  in  his  Challenger 
Report.  The  only  difference  which  I  have  been  able  to 
detect  concerns  the  size  and  shape  of  the  minute  quadriradiate 
spicules  of  the  chamber  layer,  which  are  even  further  leduced 
in  H.  laiitubidaia  than  they  are  in  H.  nodus  gordii. 

Locality. —  Near  Port  Phillip  Heads  (Caitei*,  and  Station  1^ 
coll.  J.  B.  Wilson). 

70.   AmjjhoHscus  cyathiscus,  Ha^ckel. 

Avvphoriscus  cyathiscuSy  Haeckel.  Prodromus  eines 
Systems  der  Kalkschwamme.  Jenaische  Zeitschrift,  Vol.  5, 
part  2,  p.  238. 

Sy cilia  cyathiscus,  Haeckel.  Die  Kalkschwamme,  Vol.  2, 
p.  250. 

Locality.  — South  Australia  (Hseckel). 

71.    AmphoHscus  cylindrus,  Haeckel,  sp. 

Sycilla  cylindrus,  Ha3ckel.  Die  Kalkschwamme,  Vol.  2, 
p.  254. 

Amphoriscus  cylindrus,  von  Lendenfeld.  Proc.  Linn. 
Soc.  N.8.W.,  Vol.  iX,  p.  1103. 

Locality. — Poit  Jackson  (von  Lendenfeld.  Recorded  by 
Haeckel  from  the  Adriatic). 

72.  Leudlla  uteVy  Poldjaeff. 

Leucilla  uter,  Polejaeff.  Report  on  the  Calcarea  of  the 
Challenger  Expedition,  p.  53. 

Polejna  uter,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1115. 


Synopsis  of  the  Australian  Galcarea  Hetevocoda.  115 

Localities, — Torres  Straits  (von  Lendenfeld.  Recorded  by 
Poldjaeff  from  the  Pldllipine  Islands  and  the  Bermudas). 

73.  Leif,cilla  imperfectay  Pol^jaeff,  sp. 

Leucetta  iviperfectay  Poldjaeff.  Report  on  the  Calcarea  of 
the  Challenger  Expedition,  p.  67. 

Vosniaeria  imperfecta,  von  Lendenfeld.  Proceedings  of 
the  Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1113. 

Locality. — Off  Port  Jackson  (Pol^jaeff). 

74.  Leiicilla  aMstraliensiSy  Carter,  sp. 

Leuconia  johnstoniiy  var  australiensis,  Carter.  Annala 
and  Magazine  of  Natural  History,  August  1886,  p.  133. 

This  beautiful  little  species  nearly  always  presents  itself 
under  the  form  of  a  small,  ovoid,  sessile,  solitary  person,  with 
single,  circular,  naked,  terminal  osculum.  The  sponge-wall 
is  comparatively  thick,  and  the  dermal  surface  smooth  and 
hard  owing  to  the  large  quadriradiates.  One  very  large 
specimen  in  the  collection,  however,  is  conical  in  shape,  and 
has  a  very  irregular  surface,  but  this  is  very  exceptional. 
The  species  is  sometimes  social,  and  i*arely  consists  of  twa 
or  moie  individuals  united  together,  or  of  a  single  branched 
individual ;  but  the  small  egg-like  form  is  highly  character- 
istic.    There  are  numerous  specimens  in  the  collection. 

The  flagellated  chambers,  thickly  scattered  through  the 
thickness  of  the  wall,  are  usually  approximately  spherical, 
and  about  0*1  mm.  in  diameter ;  immediately  beneath  the 
dermal  cortex,  however,  they  are  commonly  rather  larger 
and  more  or  less  sac-shaped. 

Locality. — Near  Port  Phillip  Heads  (Carter,  and  Stations 
1,  5,  6,  9,  coll.  J.  B.  Wilson,  and  off  Geelong,  coll.  H. 
Orayson). 

75.   Leucilla  prolifera,  Carter,  sp. 

Teidtonella  prolifera,  Carter.  Annals  and  Magazine  of 
Natural  History,  July  1878,  p.  35,  and  August  1886,  p.  146. 

This  beautiful  species  is  represented  in  the  collection  by  a 
number  of  line  examples,  one  of  which  I  have  already  figured 
in  u)y  paper  '*0n  the  Anatomy  of  Grantia  lahyHrithicay 
Carter,  and  the  so-called  Family  Teichonidse  '*  {Quarterly 
Journal  of  Microscopical  Science,  Vol.  32,  N.S.)  The 
flagellated  chambers  are  approximately  spherical  and  about 
()'09  mm.  in  diameter,  thickly  scattered  through  the  sub- 
stance of  the  sponge.  With  the  exception  of  the  small 
quadrimdiates  in  the  walls  of  the  oscular  tubes,  and  the  very 

1  2 
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large  quadriradiates  of  the  dermal  surface,  the  skeleton  is 
quite  irregularly  arranged,  consisting  of  scattered  triradiate 
spicules.  On  account  of  the  large  subdeimal  quadriradiates, 
though  the  inwardly- directed  apical  ray  is  but  short,  I 
propose  to  include  the  species  in  the  genus  Leucilla. 

Localities. — Near  Port  Phillip  Heads  (Caiter,  and  outside 
the  Heads,  coll.  J.  B.  Wilson)  ;  Freeman  tie,  W.A.  (Carter). 

7G.   Leucilla  saccharata,  Hseckel,  sp. 

Leiicandra  saccharata,  Hseckel.  Die  Kalkschwamme, 
Vol.  2,  p.  228. 

Leucandra  saccharata,  von  LendenfeJd.  Proceedings  of 
the  Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1137. 

This  remarkable  species  exhibits  a  singular  irregularity  in 
external  form,  varying  from  compressed,  irregularly-folded 
plates  to  elongated  cylindrical  tubes,  and  often  attaining  a 
large  size.  It  is  common  in  Port  Jackson,  whence  I  have 
received  specimens  from  Professor  Spencer,  but  I  have  only 
seen  a  single  specimen  from  Port  Phillip,  collected  by  Mr. 
Wilson. 

The  flagellated  chambers  are  approximately  spherical, 
scattered  irregularly,  about  0  09  mm.  in  diameter* 

Localities. — Bass  Straits  (Haeckel) ;  Port  Jackson  (von 
Lendenfeld,  and  coll.  Prof  Spencer) ;  Port  Denison  (von 
Lendenfeld)  ;  Port  Phillip  (Station  14,  coll.  J.  B.  Wilson). 

77.   Leucilla  villosay  von  Lendenfeld,  sp. 

Leucandra  mllosa,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1131. 

The  only  specimen  of  this  sponge  which  I  have  seen  is  a 
piece  of  the  type  from  the  British  Museum,  in  which  sub- 
dermal  quadriradiates,  with  long,  inwardly-directed  apical 
ray,  are  abundant.  I  therefore  include  the  species  in  the 
genus  Leucilla. 

Locality. — Port  Jackson  (von  Lendenfeld). 

78.  Paraleuoilla  cucumis,  Hseckel,  sp. 

Leucandra  cucumfiis,  Hseckel.  Die  Kalkschwamme,  Vol. 
2,  p.  205. 

Localities. — Bass  Straits  and  Gulf  of  St.  Vincent  (Hseckel. 
Also  recorded  by  Hsekel  from  Ceylon). 

*  Yon  Lendenfeld  gives  the  diameter  as  0*04  mm.,  but  this  is  probably  an 
error,  for  he  also  says  that  in  Leucandra  typica  the  chaml>ers  **  are  smaller 
than  in  any  other  case,  their  diameter  rarely  exceeding  0*04  mm."  {loc.  cit,, 
p.  1130. 


Art.  VII. — On  Two  New  Tertiary  Stylasto^ida, 


(With  Plate  Xm.) 


Bv   T.    S.   Hall,    M.A. 


[Read  October  13,  1892.] 


No  members  of  the  family  Stylaateridce  have,  I  believe, 
been  recorded  as  fossils  in  Austi'alia,  their  small  size  having 
caused  them  to  be  overlooked  by  collectors.  The  specimens 
I  have  found,  were  obtained  by  washing  the  clays  which 
are  so  characteristic  of  our  Eocene  deposits. 

The  airangement  of  the  pores  in  the  cyclosystems  of  both 
species  seems  to  warrant  the  formation  of  new  genera  for 
their  reception  ;  at  any  rate,  they  will  not  lit  into  any  of 
the  genera  defined  by  Moseley. 


Genus,  Deontopora  (gen.  nov.) 

Dactylopores  arranged  in  an  arc  of  about  three-quarters 
of  a  circle  round  a  gastropore  at  the  centre,  and  absent  on 
the  inner  or  attached  edge  of  the  c3^closystem.  There  are 
no  styles  visible  on  a  supei'hcial  examination  in  the  dactylo- 
pores, and  the  presence  of  matrix  in  the  gastropores  pre- 
vented the  search  for  them  there  without  mutilation  of 
what  is  at  present,  the  only  specimen  I  have. 


D.  mooraboolensis  (sp.  nov.) 

The  coenosteum  is  branched,  but  its  general  form  is  as 
yet  unknown.  The  portion  found  is  about  1  cm.  long  and 
2  mm.  in  diameter.  The  surface  is  composed  of  dense  cal* 
careous  tissue,  and,  as  in  Astylus  subvhidis  (Moseley),* 
is  marked    by   conspicuous   longitudinal    rounded    ridges, 

*  "  On  the  Structure  of  the  Stylasteridae."    Phil.  Trans.,  1878,  p.  467. 
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large  quadriradiates  of  the  dermal  surface,  the  skeleton  is 
quite  irregularly  arranged,  consisting  of  scattered  triradiate 
spicules.  On  account  of  the  large  subdermal  quadriradiates, 
though  the  inwardly- directed  apical  ray  is  but  short,  I 
propose  to  include  the  species  in  the  genus  Leucilla. 

Localities. — Near  Port  Phillip  Heads  (Carter,  and  outside 
the  Heads,  coll.  J.  B.  Wilson)  ;  Freeman  tie,  W.A.  (Carter). 

76.   Leucilla  saccharata,  Hseckel,  sp. 

Leucandra  saccharata,  Hseckel.  Die  Kalkschwamme, 
Vol.  2,  p.  228. 

Leucandra  saccltaratay  von  LendenfeJd.  Proceedings  of 
the  Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1137. 

This  remarkable  species  exhibits  a  singular  irregularity  in 
external  form,  varying  from  compressed,  irregularly-folded 
plates  to  elongated  cylindrical  tubes,  and  often  attaining  a 
large  size.  It  is  common  in  Port  Jackson,  whence  I  have 
received  specimens  from  Professor  Spencer,  but  I  have  only 
seen  a  single  specimen  from  Port  Phillip,  collected  by  Mr. 
Wilson. 

The  flagellated  chambers  are  approximately  spherical, 
scattered  irregularly,  about  0  09  mm.  in  diameter.* 

Localities. — Bass  Straits  (Hseckel) ;  Port  Jackson  (von 
Lendenfeld,  and  coll.  Prof  Spencer) ;  Port  Denison  (von 
Lendenfeld)  ;  Port  Phillip  (Station  14,  coll.  J.  B.  Wilson). 

77.   Leucilla  villosa,  von  Lendenfeld,  sp. 

Leucandra  villosa,  von  Lendenfeld.  Proceedings  of  the 
Linnean  Society  of  New  South  Wales,  Vol.  IX,  p.  1131. 

The  only  specimen  of  this  sponge  which  I  have  seen  is  a 
piece  of  the  type  from  the  British  Museum,  in  which  sub- 
dermal  quadriradiates,  with  long,  inwardly-directed  apical 
ray,  are  abundant.  I  therefore  include  the  species  in  the 
genus  Leucilla. 

Locality. — Port  Jackson  (von  Lendenfeld). 

78.  Paraleucilla  cucuniis,  Hseckel,  sp. 

Leucandra  cucumis,  Hseckel.  Die  Kalkschwamme,  Vol. 
2,  p.  205. 

Localities. — Bass  Straits  and  Gulf  of  St.  Vincent  (Haeckel. 
Also  recorded  by  Haekel  from  Ceylon). 

*  Yon  Lendenfeld  gives  the  diameter  as  0'04  mm.,  but  this  is  probably  an 
error,  for  he  also  says  that  in  Leucandra  typica  the  chaml>ers  **  are  smaller 
than  in  any  other  case,  their  diameter  rarely  exceeding  0*04  mm."  (loc.  cit., 
p.  1130. 


Art.  VII. — On  Two  New  Tertiary  StylasteHda, 


(With  Plate  XIII.) 


Bv   T.    S.    Hall,    M.A. 


[Read  October  13,  1892.] 


No  members  of  the  family  StylasteHdce  have,  I  believe, 
been  recorded  as  fossils  in  Austi*alia,  their  small  size  having 
caused  them  to  be  overlooked  by  collectors.  The  specimens 
I  have  found,  were  obtained  by  washing  the  clays  which 
are  so  characteristic  of  our  Eocene  deposits. 

The  arrangement  of  the  pores  in  the  cyclosystems  of  both 
species  seems  to  warrant  the  formation  of  new  genera  for 
their  reception  ;  at  any  rate,  they  will  not  fit  into  any  of 
the  genera  defined  by  Moseley. 


Genus,  Deontopora  (gen.  nov.) 

Dactylopores  arranged  in  an  arc  of  about  three-quarters 
of  a  circle  round  a  gastropore  at  the  centre,  and  absent  on 
the  inner  or  attached  edge  of  the  cyclosystem.  There  are 
no  styles  visible  on  a  supei-ficial  examination  in  the  dactylo- 
pores, and  the  presence  of  matrix  in  tlie  gastropores  pre- 
vented the  search  for  them  there  witliout  mutilation  of 
what  is  at  present,  the  only  specimen  I  have. 


D.  mooraboolensis  (sp.  nov.) 

The  coenosteum  is  branched,  but  its  general  form  is  as 
yet  unknown.  The  portion  found  is  about  1  cm.  long  and 
2  mm.  in  diameter.  The  surface  is  composed  of  dense  cal* 
careous  tissue,  and,  as  in  A  stylus  auhvh^idis  (Moseley),* 
is   marked    by   conspicuous    longitudinal    rounded    ridges, 

*  "  On  the  structure  of  the  Stylasteridae."     PhiL  Trans.,  1878,  p.  467. 
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show  that  it  would  be  requu-ed  frequently.  Possibly  then, 
we  have  in  this  instance  a  near  approach  to  the  conditions 
found  in  the  gonangia  of  Cryptohelia. 

When  other  specimens  of  this  stylasterid  are  available  for 
examination,  the  exact  position  of  the  genus  in  the  group 
will,  probably,  be  determinable.  The  suppression  of  some 
of  the  dactylozoids  of  a  cyclosystem  on  one  side  of  a 
gastrozoid,  occurs  at  times  in  Stylaster,  and  is  constant  in 
Jjryjytohelia.  In  the  latter  case,  however,  the  suppression 
is  accompanied  by  the  production  of  a  calcareous  lamina 
overhanging  and  protecting  the  cyclosystem ;  but  it  must 
be  noted  that  the  abortion  occurs  on  opposite  faces  of  the 
system  in  Cryptohelia  and  Deontopora.  In  the  former,  it 
occurs  on  the  side  of  the  system  towards  the  proximal  end 
of  a  branch,  while  in  the  latter,  it  is  towards  the  distal  end. 

In  A  stylus,  which  is  probably  the  nearest  ally  of  Crypto- 
helia, the  liomologue  of  the  external  lid  of  the  latter  is  a  small 
tongue-like  projection  pkced  somewhat  deeply  in  the  gas- 
tropore,  and  dividing  it  into  an  inner  and  an  outer  chamber.* 
Sections  would,  of  course,  require  to  be  rubbed  down  to 
settle  whether  or  not  such  a  process  is  found  in  Deontopora, 
or  whether,  on  the  other  hand,  a  style  is  developed.  In  the 
former  case  its  nearest  ally  would  be  A  stylus,  and  in  the 
latter  Sty  luster.  If  neither  style  nor  piocess  occur,  its 
affinities  would  be  with  Conopora.f  The  external  characters 
point,  I  think,  to  an  alliance  with  Astylus  and  Cryptolielia. 

Locality, — Grey  clays,  Orphanage  Reserve,  Fyansford, 
Geelong.     Only  one  specimen  found. 

Genus  Leptobothrus  (gen.  no  v.) 

The  pores  are  grouped  in  cyclosystems  ;  dactylopores  not 
in  radial  urooves. 

The  abseiice  of  grooves  containing  the  dactylopores  is  a 
feature  not  apparently  occurring  in  any  genera  in  which 
cyclosystems  are  found,  though  it  occurs  in  Sporadopora  tiJidi 
Distichopora. 

L.  sjjenceri  (sp.  nov.) 

The  specimen  figured  consists  of  a  portion  of  a  branch 
which  is  circular  in  section.     Length  5  mm.,  diameter  1  mm. 

*  Moseley,  ap.  cit.f  p.  458.  f  Id.,  p.  503. 
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Tlie  regularity  of  its  form  is  disturbed  by  cyclosystems, 
which  are  scattered  irregularly  over  its  surface.  Tlie  surface 
is  marked  by  minute  pores,  which  are  slit-like,  oval,  or 
circular.  They  are  larger  and  more  distinct  than  the 
corresponding  pores  of  Deontopora,  and  are  irregularly 
scattered. 

The  cj'closystems  appear  as  cylindrical  deviations  at  right 
angles  to  tlie  axis  of  the  branch,  and  irregular  in  position. 
The  gastropores  have  well  defined  walls  of  similar  texture  to 
the  surface  of  the  branch.  They  are  cylindrical  in  shape, 
and  maintain  the  same  diameter  right  to  the  top  of  the 
cyclosystem,  not  as  in  most  other  genera,  opening  into  a 
basin-shaped  depression.  The  dactylopores  are  about  eight 
or  nine  in  number,  and  open  directly  on  the  surface  of  the 
ring  which  forms  the  boundary  of  the  gastropore,  not  being 
placed  in  radial  grooves.  The  apertures  are  about  midway 
between  the  inner  and  the  outer  walls.  No  styles  were  seen 
in  either  kind  of  pore. 

The  ampullae  are  not  noticeable  externally,  but  a  large 
distinct  pore,  with  a  slightly  expanded  external  opening,  is 
present  at  a  small  distance  below  the  cyclosystem  in  neaily 
every  instance.  In  Cryptohelia*  the  ampullae  are  always 
developed  in  connection  with  the  cyclosystems,  and  the 
invariable  pi'esence  of  a  pore  in  this  position  in  the  present 
specimeij,  renders  it  probable  that  it  leads  into  an  ampulla. 
One  or  two  pores  which,  though  somewhat  smaller,  have  a 
similar  appearance,  are  placed  without  relation  to  any 
cyclosystem.  Named  as  a  compliment  to  Professor  W. 
Baldwin  Spencer. 

Localitici^. — A  well-sinking  in  the  Eocene  beds  at  Belmont, 
near  Geelong,  and  at  Schnapper  Point. 

My  thanks  are  due  to  Professor  Spencer  for  suggestions, 
and  for  the  loan  of  works,  without  which  this  paper  could 
not  have  been  prepared. 

*  Moseley,  op,  cit.j  p.  477. 
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DESCRIPllON    OF    PLATE. 

Fig.  1. — Deontopora  Tnoorahoolensis,  enlarged. 

Fig.  2, — Two  ampullae  seen  somewhat  from  below. 

a. — Broken  end  of  a  small  branch  showing 
cellular  appearance,  due  to  the  cut 
ends  of  the  coenosarcal  tubes. 

h.  b, — Ampullae,  the  one  on  the  left  being 
broken. 

e. — Pore  of  ampulla,  with  definite  ring-like 
wall. 

d.  d, — Slit-like  pores  in  grooves  on  surface  of 
ccenosteum. 

e. — Pore  of  ampulla,  its  wall  being  broken. 

The  part  shown  in  this  Figure  is  seen  from  above  in  the 
lower  left-hand  corner  of  Fig.  1. 

Fig.  3. — Diagram  of  cyclosystem  of  Deontopora. 

Op. — Gas  tropoie. 
Dp. — Dactylopore  in  groove. 
Ps.  Ps. —  Pseudosepta. 

Fig.  4t. — Leptohothrus  spencerij  enlarged. 

Fig.  o. — Diagram  of  cyclosystem  of  the  same. 

Gp. — Gastropore. 
Dp. — Dactylopore. 


fi-oc  K  5.  Vlctoi-LO.   PlaU 


Art.    VIII. — Three    rare  Species  of   Eggs  hitherto   only 
described  from  the  Oviduct  of  the  Bird, 

By  A.  J.  Campbell,  F.L.S. 

(Communicated  by  Professor  W.  Baldwin  Spencer,  M.A.) 

[Read  September  8,  1892.] 

1.   Sericulus  melinus,  Latliam  (Regent-bird). 

Locality. — Somewhat  restricted,  being  chiefly  confined  to 
the  sub-tropical  coastal  scrubs  of  the  Northern  portion  of 
New  South  Wales  and  Southern  Queensland ;  but  its 
extreme  limit  appears  to  be  Port  Jackson  in  the  South, 
where  the  bird  has  been  occasionally  observed,  and  the 
Fitzroy  River  in  the  North.  I  have  recorded  having 
received  a  skin  of  a  young  male  from  Duaringa,  near  that 
River. 

Observations. — The  Regent-bhxl,  especially  the  adult  male 
with  glorious  black  and  yellow  plumage,  Gould  has  well 
said  is  one  of  the  finest  of  Australian  Fauna.  Last 
November  I  undertook  an  excursion  to  the  Richmond  River 
District,  New  South  Wales,  with  a  view  of  obtaining, 
amongst  other  items,  the  eggs  of  the  Regent-bird.  I  found 
the  luxuriant  scrubs  abounding  with  Regent-birds,  in  fact, 
they  were  as  plentiful  there  as  the  Wattle-birds  about  the 
Banksia  groves  of  our  Southern  coast.  We  experienced  no 
difliculty  in  procuring  our  few  specimen  skins.  All  that 
was  necessaiy  was  to  select  a  balmy  day  and  recline  under 
a  Canthium  tree,  where  the  birds  (males  in  various  stages  of 
plumage  and  females)  came  to  regale  themselves  on  the 
bunches  of  hard  yellow  berries.  Nevertheless,  although 
well  aided  with  a  hardy  companion,  I  prosecuted  a 
vigorous  and  toilsome  search  through  dense  labyrinths 
of  hot  scrub  and  thorny  brakes  of  prodigal  growth, 
where  the  thick  foliage  of  the  trees  caused  a  perpetual 
twilight  underneath,  but  returned  without  the  eggs.  It 
was  an  experience  akin  to  seeking  for  the  proverbial 
needle  in  a  haystack.     From  evidence  gained  by  dissection 
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and  otherwise,  it  appears  that  November  was  too  early  for 
the  majority  of  the  birds.  However,  just  prior  to  leaving 
(19th  ^.ovembel•)  we  detected  a  female  carrying  a  stick,  and 
after  much  laborious  work  we  succeeded  in  tracing  her 
througli  an  entanglement  of  wild  raspberries  and  stinging 
trees,  and  were  satisfied  that  she  was  building  in  a  certain 
bushy  Buoyong  [Tarrutici)  tree,  after  seeing  her  return 
several  times,  each  time  with  a  twig  in  her  bill.  Marking 
the  tree,  we  pointed  it  out  to  two  young  fanners,  directing 
them  to  send  the  eggs  after  us.  Some  weeks  afterwards,  I 
received  a  doleful  letter  stating  they  were  unable  to  climb 
the  tree.  However,  the  next  month  another  farmer,  whose 
scrub  paddock  I  had  scoured,  following  up  my  instructions, 
found  therein  a  Regent's  nest  containing  a  pair  of  fi'esh  eggs, 
which  I  now  have  pleasure  in  describing. 

Tlie  Eggs.— [a)  A  beautiful,  well-shaped  specimen,  with  a 
fine  texture  of  shell  of  a  light  yellowish -stone  colour,  with  a 
taint  greenish  tinge,  and  marked  with  blotches  and  spots  of 
sienna,  but  principally  with  hair-like  markings  of  the  same 
colour  in  fanciful  shapes  and  figures,  as  if  a  person  had 
painted  them  on  with  a  fine  brush.  Intermingled  are  a  few 
greyish  streaks,  dull,  as  if  under  the  shell's  surface.  All  the 
markings  are  fairly  distributed,  but  are  more  abundant 
around  the  upper  quarter  of  the  egg.  The  dimensions  are 
4  cm.  long  by  a  breadth  of  2*8  cm.,  somewhat  large  compared 
with  the  size  of  the  parent.  The  character  of  the  markings 
resemble  miich  the  egg  of  its  close  ally,  the  Spotted  Bower- 
bird  (Cldainydodera  niaculata),  which  1  found  near 
Wentworth,  River  Darling,  October  1887,  with  the  difference 
that  the  gi'ound  colour  of  the  Regent  is  more  yellowish  and 
not  of  the  greenish  shade  of  the  Bower-bird,  (l)  Similar  to 
the  other  specimen,  but  markings  less  pronounced  and  finer 
in  character,  with  a  greater  proportion  of  the  dull  greyish 
hair-like  streaks,  also  a  little  smaller ;  length  395  cm.  by 
a  breadth  of  2*75  cm. 

The  Aest. — It  was  discovered  during  the  last  week  in 
December,  was  placed  about  15  feet  from  the  ground,  and 
was  observed  by  the  bird  sitting  thereon.  The  structure 
was  of  such  a  loose  nature — merely  a  few  twigs  forming  a 
flat  shelf  about  five  inches  across — that  it  fell  to  pieces  on 
removal  from  the  tree.  It  was  accounted  remarkable  how 
the  eggs  could  retain  their  position  in  it.  The  description 
of  the  nest  verifies  the  statement  found  in  Gould,  that  "  it  is 
rudely    constructed   of    sticks ;    no    other   material   being 
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employed,  not  even  a  few  roots  as  a  lining,"  but  is  at 
variance  with  Mr.  North's  statement,  which  precedes  liis 
description  of  the  egg  taken  from  the  oviduct  of  a  bird  by 
Mr.  Cockerell,  the  collector,  the  only  other  egg  at  present 
known. 

Incidentally,  the  streaky  markings  of  the  eggs  open  up  a 
speculation  in  refei-ence  to  coloration.  A  clever  paper  read 
before  this  Society  some  time  ago,  suggested  the  bowers  or 
play  houses  of  the  birds  as  attributive  to  the  cause.  Perhaps 
Mr.  Lucas  had  in  his  mind  Jacob  and  the  flocks  that  con- 
ceived before  the  rods  and  brought  forth  cattle, 
"  ringstreaked,  speckled,  and  spotted."  But  all  bower- 
building  birds  do  not  lay  streaky-coloured  eggs,  to  wit,  the 
Satin  Bower-bird  (Ptiloiiorhynchus),  I  succeeded  in  taking 
a  good  photograph  of  the  Regent-bird's  bower. 

2.   SCYTHROPS   NoViE-HOLLANDiiE,    Latham   (Channel-bill) 

Locality. — This  bird  is  a  wanderer  over  the  whole  of 
Australia,  but  has  not  yet  been  received  from  the  South 
West  portion,  and  sometimes  reaches  Tasmania.  Is  recorded 
from  New  Guinea. 

Observations. — Th»  Channel-bill  is  manifestly  interesting, 
because  it  is  the  largest  of  Australian  Cuckoos.  It  is  some- 
times known  inland  as  the  "  flood  *'  bird,  arriving  with  such 
occurrences.  Gould  described  an  ejjij  from  the  oviduct.  Mr. 
North  described  a  similar  immature  egg  from  a  bird  shot  on 
the  Macleay  River  during  the  fii-st  week  in  November  1884. 
An  egg  collected  for  me  (taken  from  a  crow's  nest,  if  I 
recollect  rightly)  at  Coopei*'s  Creek,  was  unfortunately 
broken  in  transit. 

The  Egg. — A  mature  example,  in  the  possession  of  Mr. 
D.  Le  Souef,  Zoological  Gardens,  Melbourne,  may  be 
described  as  light  buff'  or  pinkish-brown  in  colour,  mediumly 
spotted  with  pinkish-red  and  chestnut,  with  a  number  of 
light  purplish  markings  under  the  shell's  surface.  In  shape 
and  in  general  coloration,  it  is  not  unlike  a  Strepera's  (Crow- 
shrike)  small  egg.  Texture  of  shell  a  little  coarse  ;  surface 
almost  lustreless ;  length  4*2  cm.  by  a  breadth  of  2*84  cm. 
The  egg  was  taken  in  October  1880,  near  Inglewood, 
Queensland,  where  the  Channel-bills  were  fairly  numerous, 
by  Mr.  Herman  Lau,  an  observing  naturalist,  and,  as 
remarkable  as  it  may  appear,  from  the  nest  of  the  Sparrow- 
hawk  {Accipiter)y  together  with  an  egg  of  the  bird  of  prey. 


126     Proceedings  of  the  Royal  Society  of  VictoHa. 

On  another  occasion,  Mr.  Lau  took  a  pair  of  Channel-bilFs 
eggs,  together  with  a  pair  of  the  common  magpie*s 
Oymnorhing  tibicen),  all  fresh  from  the  nest  of  the  latter; 
while  the  previous  season  he  took  a  pair  of  young  Channel- 
bills  from  a  Strepera's  nest,  and  forwarded  them  to  the 
Queensland  Museum.  It  would  be  interesting  indeed  to 
learn  if  the  same  Channel-bill  deposit  two  eggs  in  the  foster 
bird's  nest,  or  were  they  laid  by  separate  birds. 

3.   LoPHOLAiMCTs  Antarticus,   Shaw   (Topknot  Pigeon). 

Locality. — The  coastal  scrub  generally  from  Cape  York  to 
Gippsland  Lakes.  Occasional  stragglers  reacli  Tasmania. 
This  handsome  bird  is  persistently  omitted  from  the 
Victorian  list,  notwithstanding  it  has  been  recorded  from 
Eastern  Gippsland,  and  I  possess  a  note  of  a  flock  having 
appeared  atTyrell  Creek,  near  Charlton,  Wovember  1889. 

Obsei^atioiis. — I  enjoyed  ample  opportunity  of  observing 
these  pigeons  at  home  in  the  Richmond  River  scrub  last 
November,  but  was  much  too  early  for  their  breeding  season. 
It  was  delightful  as  the  rising  sun  was  gilding  the  tops  of 
the  taller  trees  of  the  scrub  to  steal  along  the  leafy  avenues 
to  some  favoured  native  Tamarind  tree  (Diploglottis),  there 
to  watch  the  Topknot  Pigeons,  in  company  with  the 
gorgeously  dressed  Magnificent  and  Swainson's  Fruit 
Pigeons,  ravishing  the  agreeable  acrid  bunches  of  fruit. 
The  flight  of  the  Topknot  Pigeon  is  rapid  and  powerful.  At 
times  they  congregate  in  large  numbei's,  hence  they  are  some- 
times called  *'  flock  "  pigeons  by  the  dwellers  of  the  scrub. 
The  egg  I  am  permitted  to  describe  is  in  the  collection  of 
Mr.  Le  Souef  It  was  taken  from  the  nest  at  the  end  of 
January  1887,  by  Mr.  Herman  Lau,  Vandilla.  Queensland. 
Incubation  was  about  a  week  old,  therefore  it  is  probable 
that  this  species  lays  one  egg  only. 

The  Egg. — Is  dull  white,  somewhat  granulated.  In  shape, 
inclined  to  oval,  with  peculiarly  pointed  extremities, 
especially  the  smaller  end  which  nips  off  suddenly.  Length 
45  cm.  by  a  bre^idth  of  3'09  cm. 

The  Nest. — The  bird  was  shot,  not  knowing  it  flew  from 
the  nest,  which  was  immediately  discovered  about  forty 
feet  from  the  ground  on  a  thick  branch  of  a  Eucalypt,  near 
the  outskirts  of  the  Bunya  Mountain  scrub.  Like  those  of  the 
majority  of  pigeons,  the  nest  was  of  the  usual  scanty  nature 
of  coarse  sticks,  a  few  finer  inside. 


Art.  IX. — Notes  on  the  Mode  of  Reproduction  of  Geone^ 

mertes  australiensis. 

By  Arthur  Dendy,  D.Sc,  University  of  Melbourne. 

[Read  October  13,  1892.] 

In  the  paper  on  Geoitemertes  aitstrcdiensis*  which  I  had 
the  honour  of  reading  before  this  Society  hist  year,  I  shewed, 
by  anatomical  examination,  that  in  this  worm  the  sexes  are 
not  united  in  the  same  individual,  but  that  distinct  malea 
and  females  exist.  The  males,  however,  appeared  to  be 
much  less  common  than  the  females  and  the  single  one  which 
I  obtained  was  considerably  below  the  average  size,  though,, 
from  the  insufficiency  of  the  data,  it  was  impossible  to  found 
any  generalization  upon  this  fact.  At  the  time  when  I  wrote 
I  had  made  no  observations  either  as  to  the  mode  of  copula- 
tion of  male  and  female  or  as  to  the  manner  in  which  the 
eggs  are  deposited.  Relying  upon  my  anatomical  investiga- 
tions, however,  I  ventured  to  indulge  in  certain  speculations 
on  these  points,  which  are  contained  in  the  following 
l)aragraph  : — 

"  The  ova,  as  already  stated,  grow  to  a  very  large  size, 
measuring  up  to  about  0()  mm.  in  diameter.  It  seems  to  me 
almost  impossible  that  they  should  be  discharged  through 
the  narrow,  preformed  genital  ducts.  I  believe  that  they 
escape  by  rupture  of  the  body  wall  and  that  the  ducts  merely 
serve  to  convey  spermatozoa  to  them.  That  these  ducts  do  so 
convey  the  spermatozoa  I  conclude  from  the  fact  that  I  have 
found  spermatozoa  in  them.  Probably  the  process  of 
fertilization  is  effected  by  the  male  crawling  over  the  female 
and  passing  out  the  sperm  as  he  crawls.""!- 

Since  this  was  printed  my  friends  Messi-s.  C.  C.  Brittlebank 
and  H.  Giles  have  collected  specimens  of  Geonemertes 
australiensis  and  also  made  some  extremely  interesting 
observations  upon  the  method  of  copulation  and  egg-laying. 
I  have  to  thank  these  gentlemen,  not  only  for  an  account  of 
their  observations,  but  also  for  sending  me  the  specimens 

•  '*  On  an  Australian  Land  Nemertine  (Geonemcrtea  auatndiensU^  n.  sp.)"^ 
Proc.  Royal  Soc.  Victoria,  Vol.  IV,  N.S.,  p.  85. 

t  Loc.  cit.j  p.  115. 
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upon  which  these  observations  were  based,  so  that,  in  the 
case  of  the  egg-laying  liabit?,  I  was  able  to  continue  the 
observations  on  my  own  account.  It  will  be  seen  in  the 
sequel  that  my  suggestion  as  to  the  manner  in  which  the 
€ggs  are  discharged  from  the  body  was  incorrect,  while,  on  the 
other  hand,  my  views  as  to  the  method  of  copulation  receive 
support.  Tlie  new  observations  referred  to  above  are  as 
follows : — 

On  the  22nd  of  May  last  Mr.  Brittlebank  found,  near 
Myrniong,  two  specimens  of  Geoiiemertes,  apparently  male 
and  female  in  copulation.  The  supposed  male  was  very 
much  smaller  than  the  female,  and  was  riding  on  the  back  of 
the  latter.  The  female  was  about  three-quarters  of  an  inch  and 
and  the  male  only  about  one-quarter  of  an  inch  in  length  when 
crawling.  Mr.  Brittlebank  observed  the  specimens  for  an 
hour  and  then  posted  them  to  me,  but  unfortunately  they 
were  lost  in  the  post,  so  that  I  was  unable  to  determine  the 
«exes  by  microscopical  examination.  The  notes  and  sketches 
made  by  this  careful  observer,  however,  point  strongly  to 
the  conclusion  that  the  specimens  were  really  male  and 
female.  Again,  on  August  5,  Mr.  Brittlebank  wrote  to  me 
that  he  had  found  another  pair  coupled  and  he  adds  "  the 
male  only  crawled  over  the  dorsal  surface  of  the  female." 
Unfortunately  these  specimens  also  ai'e  not  forthcoming  fo]* 
microscopical  examination,  but  Mr.  Brittlebank  informs  me 
that  he  watched  them  for  a  loner  time. 

The  above  evidence,  though  not  absolutely  conclusive, 
points  strongly  to  the  conclusion  that  my  suggestion  as  to 
the  manner  in  which  the  eggs  are  fertilized  is  cori'ect.  We 
have  next  to  deal  with  the  manner  in  which  the  eggs  are 
deposited. 

On  July  4th  Mr.  H.  Giles,  of  Creekside,  Nar-Nar-Goon, 
found  a  very  fine  specimen  of  GeoQieniertes,  which  he  kept, 
intending  to  send  it  to  me  alive.  He  forgot  it,  howevei-,  for 
some  da3's,  and  meantime,  on  July  7th,  it  deposited  a  mass 
of  eggs,  and  on  the  1 3th  it  was  found  ceiled  around  a  second 
mass  of  eggs.  On  the  loth  July  I  received  from  Mr.  Giles 
the  parent  worm  and  the  two  masses  of  eggs  which  it  had 
laid,  the  worm  apparently  in  good  health,  and  without  any 
signs  of  rupture  of  the  body  wall,  and  still  containing  a 
number  of  eggs  visible  through  the  integument.  I  kept  this 
specimen  under  observation  for  a  long  time,  and  on  August  1  st 
found  it  lying  by  the  side  of  yet  a  third  mass  of  eggs  which 
it  had  evidently  just  deposited  underneath  some  moss  in  the 
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vivarium.  The  parent  animal  survived,  apparently  in 
perfect  health  and  condition,  until  September  19th,  when  I 
killed  and  preserved  it  for  future  reference. 

It  will  l)e  observed  that  all  these  three  lots  of  eggs  (which 
I  shall  describe  presently)  wei*e  laid  by  an  animal  in 
captivity,  and  if  this  were  all  the  evidence  forthcoming  some 
critic  might  perhaps  suggest  that  the  la}'ing  of  the  eggs  wjus 
due  to  the  abnoimal  conditions  ot  life,  as  has  been  suggested 
in  the  case  of  Peripatits.  Fortunately,  howevei*,  about  the 
same  time  two  other  observers,  Mr.  Hennel  and  Mr.  Fiddian, 
found  similar  ma-sses  of  eggs  in  a  state  of  nature,  which  they 
kindly  brought  to  me,  and  which  subsequently  proved  to  be 
undoubtedly  eggs  of  Gemiemertes.  Mr.  Hennel  obtained 
his  specimen  on  July  18th,  in  the  damp  bark  of  a  gum  tree 
on  the  Dandenong  Creek,  and  Mr.  Fiddian*s  specimen  was 
found  beneath  a  stone,  at  Creswick,  at  the  end  of  July. 

The  newly  deposited  eggs  of  Geonsouei'teH  austral  Lens  is 
are  opaque  sphericjil  bodies  about  O'G  mu).  in  diameter  and 
of  a  white  or  nearly  white  colour.  Some  thirty  of  these  eggs 
are  enclosed  together  in  a  sausage-sha|)ed  mass  of  colourless 
transparent  jelly,  about  half  an  inch  in  length,  the 
individual  eggs  being  scattered  through  the  jell3\  The 
surface  of,  the  gelatinous  matrix  is  smooth,  and  the  jelly 
appears  to  be  common  to  all  the  eggs,  instead  of  forming  a 
special  envelope  around  each,  as  in  the  case  of  frog-spawn. 
One  such  mass  of  eggs  is  deposited  at  a  time,  and,  as  is 
evident  from  the  observations  recorded  above,  at  least  throe 
can  be  deposited  in  succession  by  the  same  animal,  at 
intervals  of  siweral  days,  the  animal  itself  remaining  perfectly 
uninjured.  Hence  it  ap|>ears  almost  certain,  although  the 
actual  deposition  of  the  eggs  has  not  been  observed,  that 
they  leave  the  body  separately,  each  by  the  nan-ow  duct 
which  leads  from  the  sac  or  capsule  containing  it  to  the 
exterior.  This  duct,  then,  appears  to  serv^e  both  for  the 
admission  of  the  spennatoz<^^>a  and  for  the  extrusion  of  the 
fertilized  <ijr«:s.  The  source  of  the  o:elatinous  material  in 
which  the  eggs  are  deposited,  and  also  the  manner  in  which 
the  whole  ma^s  is  moulded  into  sha[K^  have  yet  to  be 
discovered.  Probably  the  aninjal  discharges  the  eggs  and 
pours  out  the  jelly  as  a  secietion  from  the  surface  of  the  body 
simultaneously.  if  this  were  done  while  the  animal  was 
slowlv  crawlinsr  alon*'  the  result  would  certain Iv  be  one  of 
the  curious  egg-masses  described  above.  We  may  compare 
this  hy|>othetical  process  with  the  formation  of  the  slimy 
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track  which  under  ordinary  circumstances  the  animal  leaves 
behind  it  when  it  crawls,  only  in  tlie  latter  case  the  secretion 
of.  slime,  and  consequently  the  slimy  track,  are  continuous. 
I  do  not  mean  to  suggest  by  this  comparison  that  the 
gelatinous  matrix  is  identical  with  the  ordinary  slime,  for 
tliat  I  think  highly  improbable. 

With  regard  to  the  development  of  the  eggs  my  observa- 
tions have  been  attended  with  very  little  success.  The 
opacity  of  the  embiyos,  due  to  the  presence  of  a  large 
quantity  of  food  yolk,  renders  investigation  of  them  in  the 
living  state  exti-emely  difficult,  and  the  cutting  of  sections, 
which  I  also  attempted,  has  not  so  far  yielded  satisfactory 
results  either.  As  might  have  been  expected,  I  have  not 
found  any  trace  of  the  Pilidium  stage  so  characteristic  of 
some  marine  nemertines.  So  far  as  I  can  judge  at  present 
the  development  appears  to  be  direct. 

On  August  26th  I  examined  some  of  the  embryos  from 
the  mass  of  eggs  which  was  found  freshl}?-  deposited  in  the 
vivarium  on  August  1st.  It  was  easy  to  distinguish  twa 
stages  of  development.  In  the  first  the  embryos  were 
spherical  and  each  enclosed  in  a  very  delicate  transparent 
membrane.  Each  was  about  06  mm.  in  diameter,  opaque  and 
solid-looking,  and  clothed  with  short  cilia.  They  revolved 
slowly  inside  their  delicate  envelopes  and  sometimes  slightly 
changed  their  shape.  In  the  second  stage  the  embryos  had 
emerged  from  their  delicate  envelopes  and  under  the 
microscope  they  slowly  crawled  about,  constantly  changing 
their  shape  in  an  amoeboid  fashion,  elongating  as  they  crawled. 
They  were  clothed  with  short  cilia  and  were  still  perfectly 
o})aque.     No  eye  spots  were  yet  visible. 

The  next  stage  observed  was  in  the  mass  of  eggs  collected 
bv  Mr.  Fiddian  at  Creswick,  some  of  which  I  examined  on 
August  26th,  about  a  month  after  they  had  been  found. 
When  removed  from  the  soft,  investing  jelly  these  embryos 
elongated  themselves  greatly  and  crawled  about  pretty 
freely,  much  after  the  fashion  of  the  adult  worm.  A  single 
pair  of  eye  spots  was  visible  at  the  anterior  end.  Micro- 
scopic examination,  by  means  of  sections  and  otherwise, 
showed  that  the  proboscis,  alimentary  canal  and  nervous 
system  were  all  well  developed,  even  the  characteristic 
stylets  of  the  proboscis  being  present.  Hence,  although  these 
animals  had  not  yet  left  the  investing  jelly,  the  development 
was  nearly  complete.  The  alimentary  canal  still  contained, 
however,  a  very  large  quantity  of  unabsorbed  yolk-gi*anules» 


Art.  X,—The  Blvff  at  Barwon  Heads. 


(With  Plate  XIV. ) 

By  G.  S.   Griffiths,  F.G.S. 

,  [Read  November  6,  1891.] 

This  bold  headland,  at  the  mouth  of  the  River  Barwon, 
presents  some  features  of  geological  interest.  A  crag  of 
grey  sandstone,  it  owes  its  preservation  to  the  circumstance 
that  its  seaward  extremity  stands  upon  a  basement  of  hard 
hiva,  which  rises  just  above  the  level  of  high- water.  The 
result  of  such  an  arrangement  of  the  rocks  is  illustrated  by 
the  profiles  of  two  of  the  cliffs,  one  of  which  consists  wholly 
of  calcareous  sandstone,  the  lava  foundation  being  wanting. 

Where  the  base  is  of  lava,  as  it  is  in  the  cliff  at  B  in 
Section  A  B,  the  profile  has  an  inclination  of  about  45°,  and 
<-an  easily  be  scaled.  This  shows  that  the  rate  of  recession 
of  the  face  of  the  cliff  is  much  faster  than  that  of  the  foot. 
Now,  the  foot  of  such  cliffs  is  cut  back  by  both  the  sea  and 
the  weather,  while  the  face  is  cut  back  by  the  weather  alone. 
As  the  waves  and  weather  together  work  into  the  cliff  much 
more  quickly  than  the  unaided  atmospheric  agencies  can,  we 
seek  for  some  special  condition  in  the  cliff  itself,  to  explain 
the  slanting  profile,  and  we  find  it  in  the  toughness  of  the 
lava  base,  which  here  retards  the  encroachments  of  the 
waves. 

If  we  now  turn  to  the  cliffs  near  Z),  we  see  that  one  is 
vertical,  and  another,  which  1  have  not  drawn,  is  deeply 
undercut  at  the  sea  level,  so  that  it  continually  falls  in  great 
sIa^^,  which  encumber  the  beach.  Here  the  entire  face  of 
the  cliff  is  of  homogeneous  material,  and  the  greater  wasting 
power  of  the  sea  over  the  atmosphere  shows  itself  in  the 
|>rofile,  which  is  vertiwil  where  it  does  not  overhang  its  foot. 
The  aerial  destruction  is  not  less  here,  but  the  sea  scour  is 
much  greater.  Hence  the  difference  between  the  profiles  of 
the  two  cliffs, 
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The  next  circumstance  illustrated  by  the  local  features 
is  the  effect  of  a  lava  flow  upon  the  distribution  of  shallow 
water  deposits. 

The  tongue  of  rock  projected  in  a  molten  state  across  a 
submarine  plain  of  shifting  sands,  forms  a  permanent  ridge 
against  which  the  swift  currents  at  once  heap  up  bars  of 
sand.  When  these  become  very  thick,  so  that  the  lower 
poitions  are  not  disturbed  for  long  periods,  the  base  of  the 
ma&s  may  become  cemented  into  hard  rock  by  the  percolation 
of  lime  in  solution,  or  from  the  moment  sand  is  heaped  over 
the  uncooled  lava,  the  gases  and  acidulated  watei-s  may  slake 
the  mass  into  compact  sti^ta.  This  has  occurred  here,  and 
thus  a  spit  seems  to  have  been  formed,  over  which  is  spread 
a  bed  of  clay  which  may  be  volcanic  ash  decomposed  inmtu, 
or  an  ordinary  littoral  deposit.  Upon  the  top  of  this  clay 
bed  is  a  very  horizontal  soil  bed  ;  just  such  a  sandy  loam  as 
is  now  seen  to  be  capping  the  cliifs,  very  fine,  and  darkened 
with  abundant  carbonaceous  matter.  The  next  stage  is  that 
this  land  surface — which  may  have  been  no  more  than  the 
muddy  fore-shore  of  the  Barwon,  or  Lake  Connewarre — gets 
covered  with  sand,  which  is  false  bedded,  and  as  far  as  I  can 
see,  unfossiUferous.  Whether  then  this  is  a  sedimentary  or 
an  eolian  deposit  it  is  hard  to  say,  as  false  bedding  occuis  in 
rocks  originating  in  either  way.  There  are,  however,  thin 
beds  of  water-worn  conglomeiutes  intercalated  between  these 
false  bedded  sandstones,  which  lead  me  to  believe  that  the 
coast  was  sinking  and  that  the  sands  were  spread  over  this 
sf)it  by  the  sea  currents.  The  old  land  surface  humus, 
although  it  has  been  compressed  by  the  overlying  sandstone, 
is  still  about  two  feet  thick,  and  its  upper  margin  is  very 
sharj)ly  marked  off  from  the  deposit  above  it.  This  latter 
rises  as  a  cliff  face  to  a  height  ot  from  seventy  to  ninety  feet. 
It  is  divided  into  at  least  tinee  greater  divisions,  and  these 
^igain  are  resolvable  into  lesser  beds,  all  current  bedded. 
There  are  difierences  to  be  observed  which  distinguish  the 
larger  masses  from  each  other.  The  middle  bed  at  one  part 
of  the  cliff  especially,  contains  so  much  lime  that  ev^ery 
projection  of  the  rock  wall  carries  its  group  of  stalactites. 
At  a  considerable  height  up  the  cliff  face  there  is  a  bed  of 
conglomerate,  or  breccia,  marked  JE  in  the  sections.  The 
st*)nes  are  small  sizedj  some  are  basaltic  pebbles  water-worn, 
the  rest  ai^e  of  sandstone,  some  I'oUed  and  some  not,  many 
having  a  black  burnt  look.  The  whole  mass  is  veiy  strongly 
cemented  together   by  carborate  of  lime.     It  in  worthy  of 
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notice,  that  while  the  old  land  surface  at  the  base  is-  quite 
level,  the  conglomerate  bed  rises  from  J.  to  i?  in  that  section. 
Other  similai*  :bed6  lie  above  this  one,  none  lying  horizontally. 

'J'he  lava  flow  is  not  seen  to  the  west  of  the  Barwon  Head- 
land {B),  but  some  beds  «rf  clay,  of  volcanic  origin  probably, 
though  destitute  of  basalt  boulders,  are  to  be  seen  at  two 
levels. 

On  the  beach  at  &',  which  is  about  three  hundred  yards 
distant  west  of  the  last  diff,  a  bed  of  rough  conglomerate 
is  being  broken  up  by  the  waves.  This  is  beneath  the 
iiorizon  of  the  lava  flow  at  By  but  it  nevertheless  contains 
plenty  of  basalt  boulders.  Amongst  other  rocks  there  are 
quartz  pebbles,  and  broken  shells  are  plentiful.  The  stratum 
is  about  three  feet  thi(^,  and  it  lies  between  beds  of  sand- 
stone. Where  the  scour  of  tlie  aea  has  worn  down  the 
conglomerate  to  a  smooth  flat  floor,  its  varied  materials  set 
in  a  hard  matrix:  give  to  it  the  appearance  of  a  gigatftic 
bmwn. 

The  Bai*won  Head  beds  must  l>e  either  late  Tertiaiy  or 
•Pleistocene.  When  they  were  foiming,  Bass's  Strait  extended 
northwards  oi'the  present  coastline.  Subsequently  the  area 
rose  again,  and  when  the  present  cMT  tops  were  probably 
seventy  to  ninety  fe^t  lowei'  than  they  are  now,  one  extension 
of  Lake  Comiewane  southward  covered  them,  and  the  silt 
from  its  floods  «pread  their  soil  over  the  barren  sand  rock. 
More  tilting  up  of  the  strata  drove  back  the  lake  waters  to 
the  north  ;  or  it  may  be  that  the  Barwon  cut  through  the 
siiiidstone  ridge  that  lay  between  the  lake  and  the  sea,  and 
tluis  let  out  and  lowered  the  wateix  of  Connewan-e,  until 
they  approximated  their  surface  levels  to  that  of  -the  ocean 
into  which  thev  were  discharged. 


-Art.  XI.  -On  the  Conductivity  of  a  Solution  of  Copper 

Sulphate. 

( With  Plates  XV  and  XVI.) 

By  W.  HuEY  Steele,  M.A. 

[Read  August  11,  1892.] 

The  following  observations  were  made  with  the  intention 
of  examining,  under  various  conditions,  the  conductivity  of 
a  salt  solution,  which  is  of  some  importance  at  present, 
owing  to  the  attention  being  paid  to  solutions  now  by 
Ostwald,  van't  Hoff,  and  others.  I  chose  copper  sulphate 
(CUSO4+5  HgO)  to  work  with,  fis  that  was  the  most  con- 
venient. It  is  plentiful  and  easily  purified,  and  copper  is  a 
convenient  metal  to  use  for  making  the  electrodes. 

All  the  methods  of  measuring  electrolyte  resistance  by  the 
ordinary  Wheatstone  bridge  and  galvanometer  are  more  or 
less  unsatisfactory,  the  only  satisfactory  method  being  that 
suggested  by  Kohlrausch,  namely,  of  using  rapidly  alternat- 
ing currents  and  a  telephone,  instead  of  steady  currents  and 
a  galvanometer.  The  alternate  current  may  be  produced  by 
a  small  dynamo,  but  much  more  conveniently  by  an 
induction  coil  maintained  bv  a  few  cells.  A  small  coil 
is  preferable  to  a  large  one,  as  the  statical  charge  on  the 
electrodes,  especially  it  they  be  small,  is  liable  to  introduce 
a  serious  error,  besides  which  is  the  annoyance  of  receiving 
shocks  on  touching  exposed  parts  of  the  circuit,  it'  one 
works  with  such  high  E.M.F.'s  as  are  produced  in  a  large 
coil.  The  coil  I  used,  when  maintained  by  four  freshly 
charged  Grove  cells,  gave  a  spark  of  rather  more  than  a 
centimetre,  but  I  generally  used  a  much  weaker  primary 
current.  A  slide  wire  bridge  is  generally  recommended,  but  I 
found  a  resistance  box  more  sensitive  and  more  convenient. 
The  gi'eatest  sensitiveness  I  ever  obtained  was  about  1  in 
1500,  that  being  with  a  resistance  of  1500  ohms.  The  dis- 
tribution of  resistances  which  is  most  advantageous  in  the 
arms  of  the  ordinary  Wheatstone  bridge  is  by  no  means  the 
best   in   Kohlrausch's   arrangement.     In   the   former,   it   is 
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necessary  to  arrange  the  arms  so  that  when  the  resistances 
are  balanced,  the  maximum  current  shall  pass  through  the 
galvanometer,  and  generally  the  variable  arm  can  be  so 
arranged  that  there  is  no  perceptible  deflection  of  the  needle. 
But  in  Kohlrausch's  method,  one  caimot  get  complete  silence 
in  the  telephones,  and  a  variation  of  say  1  per  cent,  is  more 
noticeable  in  a  feeble  sound  than  in  a  loud  one,  and  so 
(unless  the  currents  be  very  weak)  the  arms  have  to  be 
arranged  to  send  the  minimum  current  through  the 
telephones.  This  method  also  differs  from  the  ordinaiy  in 
its  inability  to  measui-e  with  accui-acy  low  resistances,  less 
than  10  ohms,  neither  can  it  measure  very  high  resistances 
more  than  50,000  ohms,  although,  with  the  box  I  had,  I  could 
otherwise  have  measured  1 ,000,000  ohms.  Where  one  tries 
to  measure  these  high  or  low  resistances,  it  is  found  that 
when  the  resistances  are  approximately  balanced,  it  takes  a 
considerable  alteration,  say  5  per  cent,  in  the  variable  arm,  to 
produce  any  perceptible  change  in  the  sound  in  the  telephone, 
and  when  the  change  is  produced,  it  is  not  so  much  a  change 
in  intensity  as  in  quality — it  almost  seems  like  an  alteration 
in  pitch,  though  that  could  not  be.  Besides  overconung  the 
difficulty  introduced  by  polarisation,  there  is  an  enormous 
advantage  in  Kohlrausch's  method  in  the  way  of  rapidity. 
Making  an  observation  is  the  mattei*  of  seconds,  instead  of 
minutes. 

The  cell  I  used  to  examine  the  effect  of  change  of  tempera- 
ture on  conductivity  was  a  glass  tube  (see  Fig.  1),  about 
20  cm.  in  length,  and  1  cm.  in  diameter,  slightly  bent.  The 
ends  of  this  fitted  into  two  flat  copper  cups,  with  holes  in  the 
sides,  fltted  with  slightly  conical  necks.  These  cups  were 
about  7  cm.  x  5  cm.  x  12  cm.  The  space  between  the 
ghiss  and  the  copper  nocks  was  tightly  packed  with  loose 
hemp,  and  formed  a  perfectly  water-tight  joint.  Wires 
soldered  to  the  cups  gave  a  means  of  connection,  the  cups, 
or  rather  their  interior  heinix  the  electrodes,  the  surfaces 
exposed  to  the  solution  being  about  80  square  cm.  The 
cups  were  closed  at  the  tops  by  blocks  of  indiai'ubber  cut  to 
fit.  I  had  some  difficulty,  however,  in  making  these  quite 
water-tight,  and  tried  several  methods  of  stopping  up  the 
cracks.  It  was  etisy  enough  to  stop  them  at  ordinary 
temperatui-es,  but  the  difficulty  was  to  find  some  cement 
that  did  not  soften  at  100°  C  Sealing-wax  and  putty  were 
amonor  the  things  1  tried,  but  neither  remained  water-tight 
at  100*"  C.     A  solution  of  indiarubber  in  naptha  was  finally 
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tried,  and  with  complete  success,  and  I  found  the  whole  cell 
now  water-tight  even  under  considerable  hydrostatic 
pi-essurc.  Glass  tubes  were  passed  through  the  indiarubber 
blocks,  and  Liebig  condensers  were  attaclied  to  these  by 
pieces  of  indiarnbber  tubing.  The  inner  tubes  of  the 
condensers  were  closed  at  the  top  by  corks.  The  condenseBS 
were  held  vertically  by  clamps,  and  the  cell  was  thus 
suspended.  It  was  immersed  in  oil  tc>  a  depth  of  about 
()  cm.  (dotted  line  in  figTire).  I  had  to  keep  it  hung,  as  my 
bath  was  copper.  I  tested  the  insulation  of  the  oil,  and 
could  get  no  current  through  a  very  slight  thickness  of  it. 
When  lijeating  a  solution,  air  bubbles  began  to  form  fit 
about  75°  C.  The  bending  of  the  tube  was  to  allow  the 
escape  of  these  when  they  became  large  enough,  as  well  aa 
to  allow  the  steam  to  escape  more  readily  when  the  tempera- 
ture  rose  to  boiling  point.  The  condensei's  were,  of  course, 
intended  to  keep  the  solution  at  a  constant  strength. 
Observations  of  the  resistance  above  70°  were  made  after  the 
solution  had  been  well  boiled,  so  that  there  wei-e  no  air 
bubbles  to  increase  the  resistance  of  the  system. 

To  observe  the  temperature,  I  took  a  glass  tube  of  the 
same  section  and  thickness  as  that  of  the  cell,  and  corking 
one  end,  I  partially  filled  it  with  the  same  solution  as  thai 
with  which  I  was  working,  and  putting  the  thermometer 
into  this,  I  put  tlu^  tube  in  a  slanting  position  in  the  bath. 
Under  tiiese  conditions,  I  considered  tliat  the  temperature  of 
the  solution  in  the  second  tube  ought  not  to  differ  much 
from  the  temperature  of  the  solution  in  the  cell.  For  extra 
security,  however,  I  always  kept  the  temperature  within  a 
<legree  or  two  foi*  several  minutes,  and  within  -J  degree  for 
about  half  a  minute  before  taking  a  reading  of  the  resistance. 
The  salt  I  used  was  ordinary  commercial  copper  sulphate 
which  I  purified  by  making  strong  super-saturated  solutions 
in  distilled  water,  and  taking  the  crystals  which  were 
deposited  before  the  solution  became  cold.  I  obtained  the 
strength  of  each  solution  by  weighing  the  amounts  of  salt  and 
water  in  it,  and  checked  the  results  by  taking  the  density 
with  hydrostatic  balance,  using  a  glass  sinker,  and  then 
comparing  these  values  with  a  series  previously  obtained  and 
pl(>tted. 

I  made  a  very  great  number  of  observations  altogether, 
but  finally  have  drawn  my  conclusions  from  eight  sets, 
which  were  the  last  made,  and  on  which  I  spent  more  time 
and  pains  than  on  the  others.     In  the  results  which  follow. 
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T  is  tbe  temperature  centigrade,  R  the  observed  resistance  of 
tlie  system  in  legal  ohms,  and  k  is  the  conductivit}',  i.e.,  the 
reciprocal  of  the  specific  resistance.     Takinor  s  as  the  specific 


specific  resistance.  Taking  s  as  the  specific 
resistance  v  =  ^ -'2,  where  r  is  tlie  mean  radius,  and  I  is  the 
length  increased  by  '8  r  at  each  end,  ^/2  is  a  constant  for 
tlie  instrument  determined  by  measin-ement  once  for  all. 
^72 .  I  and  log  /.:  =  log  i-  -  log  i?  =  1-2540  - 


rhus  k  = 


log  iJ,  so  that  the  calcuUition  of  k  from  the  observed  resist- 
ances is  very  simple.  The  following  tables  show  all  the 
observations  used  from  wliich  I  calculated  my  results  : — 
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I  had  now  to  find,  first,  the  law  of  variation  of  conduc- 
tivity with  temperature,  and  second,  its  variation  wit ii 
strength  of  solution.  In  working  out  the  former,  I  took 
20°  C.  as  my  standard,  and  in  what  follows,  t  is  the  excess 
of  temperature  over  20°.  I  found  that  each  set  of  observa- 
tions was  given  within  the  limits  of  errors  of  observation 
by  the  formula  A:^  =i  h^^  {\  +  at  —  /?  t^)  k^  and  k^^  being 
the  conductivities  at  20°  +  f  C.  and  20°  C.  respectively.  To 
determine  a  and  ^  as  accurately  as  possible,  I  worked  it  out 
in  each  case  by  the  "  method  of  least  squares,''  working 
from  the  conductivities  at  20,  30,  40,  50,  60,  70,  80,  90, 
and  100°  (;.  found  by  interpolation  from  the  results  given 
above. 

The  values  I  found  are  shown  in  the  following  table  : — 
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From  this  table  it  will  be  seen  that  a  and  P  are  fairly 
constant  for  all  solutions,  though  perhaps  a  increases  slightly 
with  the  concentration.  The  eiToi^  in  )8  are  too  gi'eat  and 
too  irregular  to  indicate  any  law  of  variation.  Assuming 
then  that  a  and  /8  are  constant,  we  lin<l  the  nieiin  values  aiv, 
a  =  •0229  ;  )8  =  000121.  In  a  the  probable  error  of  the 
result  is  00054,  or  a  little  less  than  2  J  per  cent,  of  the  whole. 
Although  the  values  of  a  and  ^  thus  found  give  the  conduc- 
tivity with  fail'  accuracy,  yet  they  fail  in  one  particular.  It 
will  be  seen  on  examining  the  results  in  the  ease  of  the  last 
two  solutions,  that  there  is  a  temperature  of  maximum  con- 
ductivity somewhere  between  90  and  100°  G.  In  previous 
experiments,  however,  I  got  maxima  between  90  and  lOO", 
with  solutions  of  3  and  6  per  cent.,  it  being  very  marked  in 
the  latter  case.  It  is  possible  that  there  may  be  a  maximum 
in  every  case,  but  generally  above  100°  C,  and  that  its 
position  may  vary  considerably  with  Viivy  small  impurities 
in  the  solution,  though  I  do  not  know  what  impurity  I  could 
have  introduced  in  the  one  case  and  not  in  the  other,  as  in 
each  case  I  used  water  distilled  in  the  same  way,  and  salt 
from  the  same  vessel. 

I  should  lemark  that,  in  calculating  a  and  /3  in  the  case  of 
the  solutions  that  have  a  maximum  under  100°,  I  only  used 
the  results  between  20°  and  80°. 

It  now  remained  to  determine  the  law  connecting  con- 
ductivity and  concentration  {k  and  n).  After  trying  various 
formula?  and  plotting  sevei'al  functions  of  k  and  n,  I  at  last 
suspected  that  k  varied  as  some  power  of  ?i,  and  on  taking 
logarithms  and  plotting  them,  I  found  the  resulting  curvi^ 
very  nearly  a  straight  line,  the  deviations  from  it  being  such 
as  might  arise  from  errors  of  observation.  Putting  k  =  a  n'\ 
we  have  log  //  —  log  a  +  h  log  n.  This  is  a  very  simple 
form  to  work  out  by  "  least  sipiares,"  and  I  found  the 
constants  were  (t  =  OO^OS,  h  =r  -706,  the  aveiage  error 
being  34?  per  cent.  The  general  expiession  for  the  conduc- 
tivity thus  becomes  k  —  00403  X  n'^'^  (1  -)-  '0229  t  - 
•000121  ^).  The  curves  I,  II,  and  III  show  the  relations 
between  the  conductivity  and  temperature  for  three  different 
solutions,  and  may  be  taken  as  typical.  The  curves  them- 
selves are  plotted  from  the  mean  values  of  the  temperature 
coefficients,  and  the  crosses  show  the  actual  observations. 
As  I  remarked  previously,  the  coefficients  are  probably  some 
function  of  the  concentration,  but  n)y  results  are  not  accurat(» 
enough  to  determine  it.      Curve  IV  shows  the  logarithms  of 
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the  different  values  of  the  conductivity  and  concentration ; 
as  i)efore,  the  curve  showinjj  the  mean  calculated  values,  and 
the  crosses  the  observed  values. 

The  following  table  gives  tlie  conductivities  for  sevei^l 
concentrations  and  temperatures,  an)^  may  be  useful  for 
reference : — 
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ODESORIPTION    OF   PLATES   XV  AND  XVI. 

Fig.  1. — a,  glass  tube;  h  h,  copper  cups;  c  c,  indiarubber 
blocks;  rf,  hemp  packing;  e e,  Liebig condensers ; 
/,  level  of  solution  in  cell ;  g,  level  of  bath  in 
which  cell  is  immersed. 

Fig.  2. — Curves  I,  II,  III,  showing  agreement  between 
mean  value  of  temperature  coefficients,  and 
values  in  typical  cjises.  Abscissae  represent  tem- 
perature centigiade ;    ordinates,  conductivity. 

Fig.  8. — Curve  IV,  showing  that  the  conueotiou  between  the 
•logarithms  of  the  concentration  and  conductivity 
is  lineal',  and  consequently,  that  the  conductivity 
varies  as  a  power  of  the  concentmtion.  Absciss®, 
logarithms  of  conductivity ;  ordinates,  logarithms 
of  concentration. 
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Art.  XII. — Tke  Lichens  af  Victoria.    Part  I. 
Bv  Rkv.  p.  R.  M.  Wilson. 

V 

:Rend  November  10,  1892.: 

INTRODUCTION. 

1. — Thk  Structurk  of  Lichens. 

Lichens  ai*e  celluhu*  plants,  and  consist  generally  of 
thoLluSy  apoHiecia,  and  aifeiniiagoaes. 

1.  The  thallus  is  usually  composed  of  layers  (cc)  coHical, 
(6)  gonidi(dy  (c)  vieduUarf/,  and  (d)  hypothalline, 

(a)  The  cortical  layer,  which  occui's  on  the  upper  surfiwe 
of  most,  and  also  on  the  under  surface  of  many  lichens, 
varies  in  composition,  but  is  generally  formed  of  closely 
compacted  cellules.  It  varies  jJso  in  colour,  in  thickness, 
in  degree  of  tenacity,  and  in  smoothness  of  surface.  The 
inferior  cortex  of  many  lichens  is  furnished  with  rhizin<B,  oi* 
root-like  filaments,  by  which  the  plants  are  attached  to  their 
substratum. 

(b)  The  gonidial  system,  which  generally  occurs  immedi- 
ately under  the  cortex,  is  specially  characteristic  of  this  class 
cf  plants.  When  the  gonidial  cells  are  completely  filled 
with  bluish  or  olive-green  matter,  they  are  Ciilled  graivitii 
gonirtut;  but  when  the  yellowish-green  contents  are 
surrounded  by  a  hyaline  sjjace  within  the  cell,  they  are 
called  gonidia.  Both  kinds  are  usually  splueix)idiil.  In 
some  genera  the  gonidia  are  flat  and  iiregular  in  outline, 
chroolejyoid.  Some  lichens  are  chrgsogonimiCy  with  golden 
yellow  gonidia. 

(c)  The  medulla,  which  is  found  beneath  the  gonidial 
sj'stem  of  many  lichens,  consists  of  colourless,  tubular,  and 
articulate  filaments,  more  or  less  closely  compacted  or 
interlaced. 

(d)  The  hypothallus,  which  is  spretid  under  the  thallus  of 
some  lichens,  is  usually  of  a  dark  colour,  and  is  formed  of 
the  filamentous  growth  arising  from  the  germinated  spores, 
on  which  the  other  pai-ts  of  the  thallus  are  deposited. 
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2.  The  apothecium,  or  reproductive  organ,  consists  of 
(1)  an  excipitlum,  either  pale  or  dark,  on  which  lies  (2)  the 
hypotheciuQU,  also  either  dark  or  colourless.  From  the 
surface  of  the  latter  rises  (3)  the  fheciiivi  or  hyoiienium, 
which  contains  tkecw,  generally  surrounded  by  jpavaphyses 
or  club-shaped  filaments,  all  which  are  usually  glued 
together  by  the  gelativa  hywenia.  The  surface  foi-med  by 
the  conglutinated  apices  of  the  paraphyses  is  termed  the 
epithecium  or  disk.  The  hypothecium  of  nucleated  apothecia 
is  styled  a  peritheciuQ)t. 

The  various  forms  of  apothecia  are  (a)  lecanor'me,  i.e., 
orbicular  and  bordered  by  a  tlu  lline  margin  ;  (6)  lecideine, 
i.e.,  orbicular  with  no  thalline  margin,  but  often  bordered 
by  the  edge  of  the  excipulum  or  hypothecium,  which  is 
called  a  proper  margin,  i.e.,  a  margin  proper  to  the  apothe- 
cium ;  (c)  grap)hidiiie,  i.e.,  like  writing,  irregular  in  form, 
but  typically  narrow  and  horizontally  lengthened  ;  and  (of) 
pyrenodiiie,  i.e.,  globular  and  nucleated. 

The  thecsB  contain  spoies,  usually  8,  but  sometimes  I,  or 
2,  or  4,  or  6,  or  sometimes  innumerable.  The  spores  vary 
much  in  size  and  form  and  colour  and  contents.  Some  are 
divided  into  two  or  mau}^  cells,  and  some  are  simple.  The 
outer  and  inner  walls  are  called  the  epispore  and  eoidospore. 

3.  The  spermagones  are  small  thalline  tubercles,  containing 
a  colourless  receptacle,  within  which  there  arise  minute 
filaments,  either  simple,  when  they  are  termed  sterigmata, 
or  articulate,  when  they  are  termed  arthrosterigmata. 
These  filaments  carry  upon  their  apices  veiy  minute  bodies, 
called  sperriiatia,  which  are  of  various  shapes,  but  generally 
cylindrical,  and  which  are  readily  separable  and  pressed 
foi'th  in  great  nunil)evs  through  a  pore  in  the  apex  of  the 
spermagone.  The  s])ermatia  are  supposed  to  fertilise  the 
apothecia,  but  their  function  is  not  known. 

There  are  also  other  bodies  occasionally  found  on  the 
thallus.  Pycnide^s  are  small  organs  of  a  dark  colour, 
coniaining  filaments  called  hamdia,  which  bear,  singly  at 
their  summits,  minute,  generally  oblong,  bodies,  called 
.stylosporet^.  These  are  by  many  authors  supposed  to  be  a 
sort  of  secondary  fructification,  and  by  others  affirmed  to  be 
minute  fungi.  Gyplulhv  are  minute  excavations  in  the 
under  surface  of  certain  lichens.  Their  function  is  unknown. 
When  they  are  apparently  filled  with  white  or  yellow 
powder,  they  are  called  ^>6r?(r?0'"2/2>/i6?te.  Cephalodia  are 
tubercles  of  various  sliapes,  which  are  found  on  many  species, 
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and  contain  cells  or  giunula  gonima.  Their  functions  are 
unknown.  Soredia  are  powdery  protrusions  of  gonidia  and 
of  portions  of  the  interior  through  the  surface  of  the  thallus. 
In  some  species,  the  apothecia  are  often  converted  into 
soredia  and  are  sterile.  This  formerly  constituted  a  genus 
Vitriolaria,  from  which  this  formation  is  styled  vaiix)larioid. 
The  surface  of  the  thallus  is  often  roughened  by  minute 
thalline  excrescences,  whicli  formerly  gave  rise  to  a  genus 
I'sidium,  by  which  name  this  formation  is  still  distinguished. 
The  obsolete  genus  Lepraria  was  formed  of  lichens  whose 
thallus  is  .^'terile  and  pulverulent.  The  obsolete  genus 
tSpiloma  has  been  found  to  consist  of  certain  small  fungi 
parasitic  on  lichens.  Various  other  foreign  growths  are 
occasionally  detected  on  their  thallus  and  apothecia.  Some- 
times minute  alg?e,  or  fungi,  or  portions  of  mosses  will  come 
into  view  undei*  the  microscope ;  but  their  structure  is 
evidently  very  different  from  that  of  the  liclien  with  which 
they  are  found. 

2. — The  Usks  of  Lichens. 

Their  chief  desion  in  nature  seems  to  be  to  form  a 
vegetable  soil  for  the  growth  of  higher  plants.  It  is 
remarkable  that  no  poisonous  principle  has  ever  been 
found  in  any  species  of  lichen  ;  yet,  with  the  exception 
iti  a  few  kinds,  they  are  seldom  eaten  by  animals.  Snails 
<levour  them,  and  there  are  microlepidopterous  larvie  which 
feed  upon  them.  On  a  coral  island  in  the  Indian  Ocean, 
I  found  lichens  with  the  traces  of  the  claws  of  crabs,  wliich 
had  evidently  sought  nourishment  from  them,  especially 
from  their  apothecia.  The  omnivorous  A  cams  destructor 
seems  to  infest  lichens,  l)()th  in  the  field  and  in  the  herbarium. 
Some  species  afford  nourishment  to  the  higher  animals. 
What  is  called  the  reindeer  moss  is  a  lichen,  and  is  well- 
known  as  the  chief  food  of  the  reindeer  in  Lapland.  There 
are  also  species  in  other  lands,  which  are  useful  as  fodder  for 
domestic  animals.  Even  human  beings  occasionally  use 
some  kinds  for  food,  otliers  are  employed  for  medicine,  and 
others  again  have  proved  vakiable  for  the  dyeing  of  cloth. 

3. — The  Geogkaphical  Distributton  of  Lichens. 

The  growth  of  lichens  in  Victoria  depends  chiefly  on  the 
moisture  of  the  various  districts  of  the  colonv.     On  the 
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phiins,  and  even  on  the  hills,  north  of  the  Dividing  Rant 
they  are  much  fewer  than  on  the  southern  slopes  of  tlie 
Range,  and  on  the  hills  and  in  the  forests  towards  the  coast. 
Sub-AJpine  species  are  found  on  the  lofty  mountains  of 
tiie  Victorian  Alps,  and  sub- tropical  species  in  east  Gipps- 
land.  This  latter  district,  indeed,  from  its  position  near  the 
warm  cuirents  of  the  Pacific  Ocean,  and  sheltered  fix)m  the 
Southern  Ocean  by  Tasmania,  is  physically,  mtlier  a  part  of 
New  South  Wales,  than  a  province  of  Victoria. 

The  annual  firing  of  the  forests  has  destroyed,  and  is 
destroying,  many  spots  which  used  to  be  good  collecting 
grounds.  As  lichens  live  only  by  the  influence  of  air 
and  moisture,  their  growth  is  intennittent ;  and  many  of 
them  increase  very  slowly,  probably  continuing  in  life  foi* 
centuiies,  and  their  reproductive  organs  are  supposed  to 
remain  fertile  for  ages.  The  destruction  of  such  plants  is  a 
loss  which  cannot  be  readily  made  good.  Many  of  them 
are  of  more  rapid  growth,  and  some  of  them  are  annual. 

In  favourable  localities  they  are  found  on  the  earth,  on 
stones,  on  rocks,  on  the  bark  and  leaves  of  trees,  and  on 
otlier  plants,  even  on  other  lichens,  on  dead  wood,  on 
decayed  moss,  on  fallen  leaves,  &c.,  on  dry  bones,  on  leather, 
on  glass.  Some  preier  one  substratum  and  some  another, 
and  some  grow  indifferently  on  any.  Some  saxicole  lichens 
grow  onl}?-  on  calcareous  rocks,  some  on  siliceous  rocks,  and 
some  on  any.  Certain  kinds  love  the  mountain,  and  some 
gi-ow  only  on  Alpine  or  sub  Alpine  heights  ;  others  love  the 
plain.  Some  grow  only  in  wet  ])laces,  others  in  the  dense* 
sunless  shade,  either  on  trees  or  in  caves,  or  under  over- 
hanging I'ocks.  Some  like  the  neighbourhood  of  the  sea, 
others  of  rivers  or  lakes.  Some  live  in  the  water,  either 
constantly  or  occasionally  subnitriijed,  in  the  channels  of 
streams,  or  on  the  seashore  ;  and  some  flourish  on  the  slate 
roofs  of  houses. 

4 — The  Collecting  of  Lichens. 

The  collecting  of  lichens  is  best  done  in  fine,  but  not  too 
dry,  weather.  Those  which  grow  closely  attached  to  th(^ 
bark  of  plants,  may  be  secured  by  cutting  ofl*  the  bark  with 
a  strong  sharp  knife.  If  a  ])iece  of  wood  is  taken  along 
with  the  bark,  so  much  the  better,  as  it  will  prevent  the 
bai'k  curling  up  when  dried.  The  tougli  timber  of  our 
fences  and  decorticated   hardwood   trees,   on    which   some 
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grow,  will  need  the  use  of  cold  chisel  and  hammer.  Rocks, 
especially  gi-anitic  and  basaltic,  require  a  light  well-tempered 
steel  chisel,  by  which  tolerably  thin  pieces  can  be  detached 
from  almost  any  rock  by  the  exercise  of  a  little  skill. 

All  that  is  necessary  to  preserve  the  specimens  is,  to  fold 
them  up  at  once  in  soft  paper  (newspaper  will  do),  to  prevent 
them  rubbing  against  one  another  in  the  bag  in  which  they 
are  carried  home.  Those  which  grow  on  earth  require  more 
careful  management.  They  need  to  be  collected  with  a 
sufficient  piece  of  earth,  and  tenderly  wrapped  up.  When 
brought  home,  the  earth  needs  to  be  pared  off  under  the 
specimen  to  a  level  surface,  and  then  solidified  by  the 
application  of  a  solution  of  isinglass  in  spirits  of  wine.  The 
solution,  when  liquefied  in  a  bottle  under  a  heat  of  25° 
to  30*^  C,  or  77°  to  86°  Fahr.,  is  dropped  with  a  camel  hair 
pencil  on  to  the  earth  till  satumtion,  taking  aire  not  to  let 
it  touch  the  thallus,  which  it  would  discolour.  It  should  be 
applied  underneath.  When,  after  a  day  or  so,  the  earth, 
thus  saturated,  has  become  dry  on  the  surface  by  exposure 
to  the  air,  the  specimen  should  be  pla<3ed  for  a  few  days 
under  sufficient  pressure  to  keep  it  in  shape  ;  it  will  thus 
harden  into  a  form  suitable  for  glueing  on  to  paper,  as 
described  below. 

5. — The  Herbarium. 

The  mountinjo:  and  arrano:ement  of  lichens  will  be  most  con- 
veniently  carried  out  by  glueing  each  specimen  (with  Russian 
glue)  on  to  the  centre  of  a  piece  of  writing-paper,  with  a  space 
below  to  record  the  name  of  the  plant,  the  substratum  on 
which  it  was  found,  the  place  and  date  of  finding,  and  the 
name  of  the  collector,  and  with  a  space  above  to  record  notes 
of  examination.  These  pieces  of  writing-paper  may  be  then 
pinned  at  each  end  on  to  quarto  single  sheets  of  white 
cartridge  paper  with  "  lill  "  ])ins,  six  specimens  of  the  same 
species  to  the  sheet,  if  small,  or  two  if  larger.  They  can 
thus  be  easily  detached  for  special  examination.  The  largest 
specimens  may  be  glued  on  to  the  airtridge  paper  itself. 
These  sheets  of  specimens  should  be  enclosed  in  a  quarto 
cover  of  cartridge  paper,  one  species,  or  even  one  variety  to 
e^ch  cover,  and  the  covers,  put  loose,  with  the  open  side 
inwards,  into  a  quarto  book  cover  of  pasteboard  (three  ply), 
joined  together  by  a  strip  of  strong  white  binder's  cloth,  of 
such  width  that  each  cover,  when  filled,  is  two  inches  thick. 

L 


146     Proceedings  of  the  Royal  Society  of  VictoHa. 

For  convenience  of  moving  thena  to  fumigate,  &c.,  the  books 
should  he  arranged  in  open  boxes  in  an  upright  row.  The 
most  convenient  size  of  box  is  that  of  J.D.K.Z.  Geneva  cases. 
The  boxes  being  arranged  like  shelves,  the  names  of  the 
family,  series,  genus  and  sub-genus  are  written  in  large 
characters  on  the  backs  of  the  book  covers,  and  thus  at  a 
glance  down  the  herbarium,  the  needed  book  can  be  readily- 
seen  and  easily  taken  out.  The  names  of  the  speciei* 
enclosed  in  the  books  should  be  written  on  the  left  hand 
lower  corner  of  each  doubled  cover,  and  thus  any  specimen 
can  be  conveniently  found  and  replaced  without  delay. 

To  preserve  the  specimens  from  the  ravages  of  insects, 
they  need  to  be  occasionally  exposed  to  the  fumes  of  bi- 
sulphide of  carbon  in  a  covered  watej'-tight  case.  The 
quantity  of  fluid  required  depends  on  the  completeness  with 
which  the  case  is  filled  by  the  boxes.  A  few  ounces  in  a 
small  cup  will  serve  for  a  case  measuring  inside  8  ft.  x  2  ft, 
x  1  ft.  3  in.,  which  will  contain  thiee  boxes. 


6. — The  Examination   of  Lichens. 

The  examination  of  lichens  for  ordinary  purposes  is  most 
simply  and  expeditiously  carried  out  by  detaching  a  small 
portion  of  thallus  or  apothecium,  or  a  spermagone,  and 
putting  it  with  a  drop  or  two  of  water  on  a  glass  slide  for  a 
short  while  to  soak,  then  bruizing  it  down  gently  with  a 
pen-knife,  till  it  is  apparently  dissolved.  A  dry  cover  is 
applied,  and  gently  pressed  down  with  a  dry  knife.  The 
slide  is  then  put  under  a  microscope  having  a  good  \  inch 
object  glass,  and  an  eye  piece  magnifying  from  250  to  300 
diameters.  When  more  careful  examination  is  needed  for 
drawings  of  structure,  a  fine  section  will  need  to  be  made 
of  the  moistened  apothecium,  &c.,  with  a  section  cutter,  or 
with  a  sharp  surgeon's  knife,  under  a  watchmaker's  lens. 
It  will  require  great  nicety  to  make  a  good  section,  neither 
too  thick  and  opaque,  nor  too  thin  and  deprived  of  large 
spores.  Drawings  and  measurements  may  be  made  with  a 
camera  lucida  and  a  micrometer.  A  home  made  camera 
lucida  can  be  easily  constructed  by  cementing  a  half  of  a 
glass  cover  on  to  the  end  of  a  thin  plate  of  brass,  having  at 
the  other  end  an  aperture  to  correspond  with  that  of  the 
eye  piece,  and  bent  in  the  middle  at  an  angle  of  45 
degrees. 
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The  chemical  re-agents  used  in  examining  specimens  are 
decried  by  some  lichenologists  as  being  unreliable.     They 
are,  however,  valuable   assistants   in   determining    species, 
although  they  may  not  be  absolutely  conclusive  taken  by 
themselves.     The  usual  formula  by  which  the  solution  of 
iodine  (signified  by  the  letter  I),  is  prepared  is — iodine,  1  gr., 
iod.  potass.,  3  grs.,  distilled  water,  |  oz.     For  all  practical 
[)urpose8,  however,  a  strong  enough  solution  is  made  by 
putting  a  few  grains  of  iodine  into  a  small  phial  of  water 
and  allowing  it  to  stand  a  day  or  so.     The  solution  needs  to 
be  kept  in  a  glass-stoppered  bottle  of  dark  colour,  or  covered 
with  tin  foil  to  exclude  light.     Hypochlorite  of  lime  (signi- 
fied by  the  letter  C),  is  prepared  by  putting  a  small  portion 
of  chloride  of  lime  into  a  phial  of  water,  and  shaking  it. 
When   the   fluid   clarifies,   it    is   ready   for  use.      Hydrate 
of  potash  (signified  by  the  letter  K),  is  composed  of  equal 
weights   of   water   and    caustic   potash.      It  may  be  well 
to   inform    the    beginner    that  when    the  water   is   added 
to  the  caustic  potash,  a  good  deal  of  heat  is  evolved.     It  is 
well,  therefore,    to   previously  warm   the   bottle,    lest   the 
sudden  heat  should  break  it.     The  supply  of  caustic  potash 
needs  to  be  kept  from  the  air  by  beeswax  round  the  stopper 
of  the  bottle  in  which  it  is  preserved.     The  hydrate  should 
also  be  kept  in  a  stoppered  phial,  and  must  be  used  care- 
fully, as  it  corrodes  clathing,  &c.     These  re-agents  may  be 
applied,  a  drop  at  a  time,  by  means  of  thin  rods  of  glass ; 
keeping  each  rod  for  its  own  solution,  and  wiping  them  dry 
on  an  old  rag  after  using  them. 

The  application  of  Cand  K  is  either  to  the  surface  of  the 
plant  or  to  the  medulla.  The  younger  part  of  the  thallus  is 
the  best  for  examination.  In  cold  weather,  a  little  heat 
needs  to  be  applied  to  hasten  the  action.  This  may  be  done 
either  by  placing  the  phial  with  the  solution  in  a  cup  of 
warm  water,  or  by  putting  the  part  under  examination  close 
to  the  mouth  and  breathing  heavily  and  repeatedly  on  it 
after  touching  it  with  the  solution.  First  apply  C  to  a 
portion  of  the  thallus,  and  note  the  result.  Then  to  another 
|X)rtion  apply  K,  and,  after  watching  the  effect  a  short 
while,  add  C  and  note  the  results.  To  examine  the  action 
on  the  medulla,  scrape  off  a  portion  of  the  cortex  from 
another  part  of  the  thallus,  and  apply  K  and  C  in  the 
same  manner.  The  more  freshly  made  the  solutions  are, 
and  the  more  carefully  they  are  kept  from  the  air,  the  more 
reliable  are  the  results. 

L  2 
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7. — The  Classification  of  Lichens. 

The  classification  of  lichens  adopted  in  the  following 
pages,  is  that  of  Nylander,  as  the  most  natural,  being  based 
upon  the  consideration  of  all  the  parts  and  organs  of  the 
plants,  and  exhibiting  their  place  in  reference  to  the  neigh- 
bouring classes  of  Algse  on  the  one  side,  and  Fungi  on  the 
other. 

8. — The  History  of  Victorian  Lichenology 

Begins  with  this  century.  The  tirst  lichens  collected  in 
Victoria  are  recorded  in  an  appendix  to  Flinders'  Voyage 
to  Terra  Australis,  published  in  1814.  The  collection  was 
made  in  various  parts  of  Australia  and  Tasmania  by 
Mr.  Robert  Brown,  who  accompanied  Captain  Flinders  in 
his  investigation  of  the  coasts  of  New  Holland  in  1802. 
Brown's  specimens  were  afterwards  re-examined  by  Rev.  J. 
M.  Crombie,  and  the  result  recorded  in  the  Journal  Lin. 
Soc,  1880. 

In  1848  and  1849,  Dr.  Ferdinand  Mueller,  now  Baron 
von  Mueller,  collected  a  number  of  lichens  in  Victoria,  and 
sent  them  to  Dr.  Hampe,  who  determined  the  species.  The 
list  appeared  in  the  Report  of  the  Government  Botanist  to 
the  Victorian  Council,  1854.  A  second  parcel  of  specimens 
collected  in  Gippsland  and  the  Australian  Alps,  was  sent  to 
Dr.  Hampe,  and  enumerated  by  him  in  Schlechtendals 
Linnaea,  1856.  Tliis  list  was  transcribed  into  the  Govern- 
ment Botanist's  Report  to  the  Victorian  Legislative 
Assembly,  1858.  These  namings  by  Hampe  need  revisal, 
in  view  of  the  more  minute  examination  of  later  lichen- 
ology. 

A  few  lichens  collected  by  a  visitor  from  Glasgow,  Mr. 
Hugh  Paton,  were  named  by  Dr.  Stirton,  and  published  by 
him  in  the  Proceedings  of  the  Royal  Society  of  Victoria, 
September  1 880.  They  are  five  in  number,  and  all  new  to 
science. 

Collections  have  been  made  by  Messrs.  R.  Wilhelmi, 
D.  Sullivan,  C.  Walther,  Merrall,  C.  French,  and  Mrs. 
McCann,  and  forwarded  by  Baron  von  Mueller  to  Europe. 
The  earlier  collections  were  sent  to  Dr.  Krempelhuber,  of 
Blankenberg,  on  the  Hartz  Mountains,  by  whom  their 
names  and  the  desciiptions  of  new  species  were  published 
in  Den  Verha7idL  des  Kais.  Keen,  Zool.  Bot  Oesel,  in  Wien., 
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1 880.  A  list  of  the  names  was  printed  in  the  Supplement 
to  the  eleventh  volume  of  the  *'  Fragmenta  Phyt.  Austral." 
Authentic  named  specimens  of  most  of  these  are  preserved 
in  tlie  Melbourne  Botanic  Museum.  These  determinations 
of  Krempelhuber  have  been  revised  by  Professor  Jean 
Mueller,  of  Geneva,  in  the  Ratisbon  Flora  or  Bot  Zeit 
1 887.  The  later  collections  received  by  Baron  von  Mueller 
were  sent  to  Professor  Mueller,  by  whom  their  names  and 
tlie  descriptions  of  new  species  are  recorded  in  the  Ratwbon 
Flora  from  time  to  time.  Authentic  named  specimens  of 
most  of  them  are  preserved  in  the  Melbourne  Botanic 
Museum,  and  a  list  of  those  named  from  1881  to  1887 
is  given  by  Baron  von  Mueller  in  the  Victorian  Naturalist ^ 
October  1887. 

Collections  made  by  Miss  F.  M.  Campbell  (now  Mrs. 
Martin),  by  Mr.  F.  Reader,  and  by  Rev.  F.  R.  M.  Wilson 
were  sent  for  determination  to  Dr.  C.  Knight,  of  New 
Zealand.  Subsequently,  some  have  been  named  and  des- 
cribed by  Rev.  F.  R.  M.  Wilson,  and  lists  of  them  have 
appeared  from  time  to  time  in  the  Victorian  Naturalist, 
October  1887,  June  1888,  August  and  September  1889,  and 
April  1890  ;  and  latterly  many,  especially  of  the  crustaceous 
kinds,  have  been  submitted  to  Professor  Mueller,  whose 
determinations  have  not  yet  been  published. 

In  1891,  a  paper  entitled  '*  Lichens  Collected  in  the 
Colony  of  Victoria,  by  Rev.  F.  R.  M.  Wilson,"  was  published 
by  the  Linnaean  Society  of  London.  Many  of  the  names 
and  descriptions  there  given  are  reproduced  in  the  present 
paper,  but  some  are  altered.  The  alterations  of  names  are 
noted  in  each  case. 

Those  localities  to  which  no  name  is  appended  have  been 
ascertained  by  the  author. 


CLASS  LICHENES.     Micheli. 

Thallus  containing  gonidia  or  granula  gonima  variously 
disposed,  and  very  often  also  crystals  of  oxalate  of  lime. 
Fructification  consisting  of  spores  in  thecae;  gelatina  hymenia 
in  most  species  becoming  blue,  in  others  reddish,  and  seldom 
unaffected  by  the  application  of  an  aqueous  solution  of 
iodine.  Spermagonia  in  minute  thalline  tubercles  distinct 
from  the  apothecia. 
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FAMILY  I.— COLLEMACEI. 

Thallus  usually  dark  in  colour,  black,  brown  or  olive, 
sometimes  ashy  or  bluish,  various  in  form,  gelatinous  in 
substance,  enclosing  granula  gonima,  which  are  variously 
arranged,  moniliform  or  enclosed  in  sacs  or  dispersed. 
Apothecia  usually  rufescent  or  pale,  seldom  black,  generally 
lecanorine  or  biatorine,  rarely  endocarpoid. 

Tribe  I. — Lichinei. 

Thallus  blackish  or  brown,  small,  filiform,  caespitoso-fruti- 
culose  or  depresso-radiate.     Saxicole. 

Genus  1. — Ephebe,  Fr.  Born. 

Tha-llus  fruticulose,  filiform,  branched  and  entangled  ; 
granula  gonima  large,  an-anged  chiefly  under  the  cellulose 
cortex  sub- transversely,  two  or  four  or  more  together. 
Apothecia  endocarpoid  in  thickened  portions  of  the  thallus. 
Spermatia  cylindrical. 

1.    E,  puhescens,  Fr. 

Thallus  blackish  brow^n,  small  (about  3  millimetres  high, 
•1  mm.  thick),  much  branched,  somewhat  decumbent,  slightly 
rugulose,  containing  brownish  green  granula  gonima.  Diae- 
cious.  Spores  8,  colourless,  oblong,  simple  or  1  septate, 
•Oil  to  01(5  X  003  to  -004?  mm.  (Nyl.)  Paraphyses 
indistinct. 

Hab.  on  sub-Alpine  rocks.  Mount  Macedon.     Sterile. 

Previously  named  by  me  (Trans.  Lin.  Soc.  1890)  Stigo- 
neirna  ephebioides,  Wilson,  from  a  few  small  imperfectl}' 
developed  specimens.  The  lenticular  con-colorous  bodies 
then  noted  by  me  as  apparently  connected  with  the  plant, 
were  possibly  foreign  to  it. 

Genus  2. — Lichina,  Ag. 

Thallus  brownish  black,  fruticulose,  firm;  giunula  gonima 
bluish ;  apothecia  terminal  in  sub-globose  open  thaJline 
receptacles.  Spermatia  oblong.  Spores  8,  colourless,  ellip- 
soid, simple. 
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1.   L.  pygmtvay  Lightfoot. 

Thallus  small  (|  inch  or  a  little  more),  branches  flattened 
towards  the  apices.  Spores  -022  to  029  X  'Oil  to  016  mm, 
Nyl.     Gelatina  hymenia  unaffected  by  iodine. 

Hab.  on  maritime  rocks  washed  by  the  sea.  Rep.  Gov. 
Bot.  1854.     Doubtful  ;  probably  the  next  species. 

2,   L,  confiniSy  Ach, 

Similar  to  the  preceding,  but  smaller,  in  more  compact 
tufts,  and  with  terete  branches.      Spores  '0195  x  'Oil  mm. 

(Nyl.) 

Hab.  on  maid  time  rocks  between  high  and  low  water, 
Sandringham,  Barwon  Heads,  Lome,  Wairnambool. 


Tribe  2. — Collemei. 

Thallus  various  in  form,  membranaceous,  lobate  or  laciniate 
Qt  microphylline,  sometimes  fruticulose,  sometimes  granu- 
lose;  rigid  when  dry,  turgid  and  gelatinous  when  moist. 
Apothecia  lecanorine,  in  a  few  eases  biatorine,  in  still  fewer 
endocarpoid. 

Genus  1. — Synalissa,  D.R.  Nyl. 

Thallus  small,  of  various  forms,  incrusting,  submeinbran- 
aceous,  granulose  or  fruticulose.  Granula  gonima  in  globular 
cells.  Apothecia  innate,  lecanorine,  or  rarely  endocarpoid. 
Spermatia  oblong. 

1.   S.  cancellata,  Wilson. 

Thallus  black  or  obscurelv  olivaceous,  submembranaceous, 
cancellate,  minutely  atro-granulose,  effuse  at  circumference 
and  encrusting  the  substratum.  Granula  gonima  light  green, 
contained  in  gelatinous  sacs  (inky  with  I),  1-5  in  each  ;  also 
moniliform  among  fine  elementary  filaments.  Apothecia 
minute  (to  25  mm.),  prominent  in  the  thalline  granules, 
one  in  each,  at  first  endocarpoid,  at  length  rufescent, 
lecanorine,  elevated,  disk  concave  or  plane,  with  thalline 
margin  withdrawn.  Spores  colourless,  ellipsoid  or  ovoid, 
pimple,  with  narrow  epispore,  'OJ  to  012  x  004  to  006  mm. 
Pai'aphyses  slender ;  thecse  cylindrical ;  gelatina  hymenia  I, 
yinous,  then  yellow. 
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Hab.  on  sub- Alpine  rocks  and  moss,  Mt.  Macedon. 
Previously  named  by  me  (Trans.  Lin.  Soe.  1890)  S.  micro- 
coccciy  Born,  et  Nyl. 

Genus  2. — Collema,  Ach.  Nyl. 

Thai) us  very  various,  granula  gonima  moniliform,  no 
distinct  cortical  layer.  Apothecia  rufescent,  usually  leca- 
norine ;  hypothecium  distinctly  cellulose ;  spores  eight, 
colourless,  commonly  multilocular,  rarely  simple. 


Sub-Genus  1. — Collema,  Spores  ellipsoid. 

1 .    G,  IcevCy  Taylor. 

Thallus  olivaceous,  under  surface  paler  or  cinerascent, 
smooth,  rotundo  lobate,  undulate.  Apothecia  rufous  or 
fusco-rufous,  plane,  at  length  convex,  with  a  thin  entire 
thai  line  margin.  Spores  fusiformi  ellipsoid,  '01 3  X  '004!  mm., 
3  to  5  septate,  and  also  longitudinally  divided.  Granula 
gonima  moniliform.     Gel.  hym.  blue  with  iodine. 

Hab.  among  mosses  on  granitic  rocks,  M'Crae's  Island. 
Rep.  Gov.  Bot.  1854.     Traawool,  Beaconsfield. 

Previously  named  by  me  (Trans.  Lin.  Soc.  1890)  Leptogium 
olivaceuiiiy  Wilson. 

Form  g ranulatum,  Wilson. — Thallus  olivaceous  or  fusco- 
olivaceous,  here  and  there  plumbeous ;  beneath  paler,  firm, 
moderate  (one  inch  wide),  smooth,  very  often  near  centre  or 
wholly  obscurely  granulate. 

Hab.  on  bark  of  trees,  Warrnambool,  Gippsland,  Kew. 

Form  Jiinbriatum,  Wilson. — Thallus  crisped  at  circumfer- 
ence, and  isidioso  fiinged.     Sterile. 

Hab.  on  bark  of  trees,  Warrnambool. 

Form  isidiosum,  Wilson. — Thallus  plumbeo  coerulescent, 
here  and  there  olivaceous,  membranaceous,  thin,  plicato 
undulate,  more  or  less  covered  with  ccesious  or  obscurely 
plumbeous  isidia. 

Hab.  on  bark  of  trees,  Warrnambool,  Gippsland. 

2.   (7.  pluriiiheum,  Wilson. 

Thallus  plumbeous,  small,  complicate,  membranaceous, 
rotundo-lobate,  lobes  undulate.  Apothecia  minute,  often 
ciowded,  rufous  brown,  sessile,  plane,  thalline  margin  entire. 
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Spores  ellipsoideo-fusiform,  02  x  '004  mm.,  5  septate,  and 
also  longitudinally  divided.  Gran.  gon.  oblongo  globose, 
•003  to  005  mm.,  monilifonn  ;  j'ellow  with  iodine.  Gel.  liym. 
blue  with  iodine. 

Hab.  on  mosses  on  trees,  Warburton. 


3.    G.  fivmmm,  Ach. 

Thallus  dark  fuscous  green  or  nigro-olivaceous,  membran- 
aceous, granulate,  lobate,  lobes  complicate,  often  undulate ; 
blood-red  with  iodine.  Apothecia  fuscous,  plane,  thalline 
margin  entire.  Spores  ovoid  or  ellipsoid,  018  to  •024'  x 
009  to  -Oil  mm.,  3  septate,  irregularly  mural i-locular. — B. 
V.  M.,  Vic.  Nat,  Oct.  1887,  p.  88. 

4.   0.  atrurriy  Wilson. 

Thallus  black,  moderate  (to  1|  inch),  circumference  lobate, 
complicato  squamose,  thick,  cartilaginous,  granulato-corru- 
gate.  Apothecia  black  or  dark  rufous  or  sometimes  pale, 
with  entire  thalline  margin,  attaining  1  mm.  diam.  Spores 
ovate  or  fusiformi  ellipsoid,  acuminate  at  one  or  both  apices, 
•018  to  026  X  -005  to  '006  mm.,  3  to  4  loculate.  Thecie 
clavate,  intensely  blue  with  iodine.  Paraphyses  slender, 
crowded. 

Hab.  on  calcareous  maritime  rocks,  Warrnambool. 

Sub-Genus   2. — Synechoblastus,  sjwres  elongate. 

1.   8.  conge^tus,  Wilson. 

Thallus  black  or  atro-fuscous,  small  (to  1  inch)  cartilagin- 
t)us,  ditformi-lobate,  lobes  i^otundate,  undulate,  circumference 
elevated,  incrassate,  arcuate.  Apothecia  black  or  pallid  or 
dark  red,  moderate  (2  mm.  diam.),  plane,  with  thickened 
margin,  at  length  convex,  immarginate.  Spores  cylindrical 
or  ellipsoideo  cylindrical,  sometimes  curved,  often  acuminate 
at  the  apices,  simple  or  1  septate,  containing  two  to  five 
locules,  017  X  0085  mm.  Paraphyses  thick,  inarticulate. 
Gel.  hym.  blue  with  iodine,  thecae  intensely  blue.  Gran, 
gon.  conglomerated  into  sacs,  two  or  three  or  more  in  each, 
not  monilifonn. 

Hab.  on  mosses,  &c.,  ou  calcareous  maritime  rocks,  Warr- 
nambool. 
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2.    S,  quadriloculariSy  Wilson. 

Thallus  fusco  olivaceous  or  nigricant,  membiuiiaceous, 
adhering,  lobate,  thicker  at  circumference,  crisped.  Apotliecia 
moderate,  crowded,  black  or  rufous  black,  plane  or  somewhat 
concave,  thai  line  margin  entire.  Spores  cylindrical,  rounded 
at  each  apex,  somewhat  curved,  02  to  *03  X  "003  to  '005 
mm.,  3  septate.  Paraphyses  slender,  inarticulate.  Gran, 
gon.  moniliform,  or  sometimes  conglomerated  in  fours  into 
gelatinous  sacs. 

Hab.  on  mosses  on  sub- Alpine  granitic  rocks,  Mt.  Macedon. 

3.   S.  senecioniSy  Wilson. 

Thallus  green  or  fuscous  green  or  olivaceous,  under  surface 
caerulean  green,  thin,  membranaceous,  smooth,  shining  or 
somewhat  shining,  or  sometimes  granulato  rugulose,  moderate 
(2  to  3  inches),  rotundo  lobate,  lobes  imbricate,  undulaU^ 
crispate,  circumference  ascending.  Apothecia  rufous  or 
testaceo  rufous,  about  1  mm.  diam.,  often  crowded,  plane 
or  rather  convex,  thalline  margin  entire.  Spores  elongato 
fusiform,  straight  or  curved  or  spirally  contorted,  03  to  '05 
X  004  to  008  mm.,  3  to  9  septate.  Gel.  hym.  blue  with 
iodine.  Gran.  gon.  oblong  or  reniform  (1  to  2  mm.  long),  or 
subglobose  (1  mm.  diam.) 

Hab.  on  bark  of  Senecio  bedfordii,  rai'ely  and  smaller  on 
bark  of  Prostanthera  lasianthus,  Mt.  Macedon  ;  Lakes 
Entrance,  Gippsland.  When  young,  the  thallus  is  tense  and 
vivid  in  colour,  like  a  thin,  glistening  film  of  green  paint. 

4.   S.  leucocarpus,  Taylor. 

Thallus  1  to  3  inches  diam.,  foliaceo  membranaceous, 
smooth,  olivaceous,  lobes  rotundate,  undulate  and  plicate, 
margin  flexuose.  Apothecia  often  crowded,  albocarneous ; 
disk  convex,  pruinose ;  margin  entire,  at  length  concealed. 
Spores  elongato  fusiform,  oiten  acuminate  at  apices,  3  to  5 
septate,  '03  to  -05  x  '008  to  -01  mm. 

Hab.  on  trees,  Cromb.,  Journ.  Lin.  Soc,  XVII ;  Wilson's 
Promontory,  Gov.  Bot.  Rep.,  1854;  Krplhbr.,  Verhaiidl. 
ZooL  Bot  Oesells.,  in  Wien,  1880;  by  Curdie's  Creek,  Mt. 
Macedon,  Warburton,  Lome,  Glenmaggie,  Beaconsfield,  Mt. 
William,  Dandenong  Hills. 

Var.  1  petrceuSy  Wilson. — Obscurely  olivaceous  or  nigri- 
cant; lobes  smaller,  somewhat  complicate.     Apothecia  small, 
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nigricant,  seldom  carneous,  albo  pruinose,  disk  ])lane.  Spores 
pluri-  (about  7)  septate,  -03  to  '04  x    004  to  '005  mm. 

Hab.  on  gi-anitic  rocks  in  mountain  streams  in  Tallarook 
Ranges. 

Var.  2  minoTy  Wilson. — Much  less  and  darker  than  the 
type ;  submonophyllous,  rotundate,  often  obscurely  furfur- 
aceo  granulose.  Apothecia  minute  and  much  crowded. 
Spores  as  in  type. 

Hab.  on  trees  near  Lake  Wat  Wat,  Gippsland. 

5.   8.  glaivcophthalmusy  Nyl. 

Thallus  olivaceo-fuscous,  i  inch  or  more  diam.,  here  and 
there  fenestrato  dissected,  scrobiculate  and  often  granulifer- 
ous.  Apothecia  glaucous  lilac,  plane  or  somewhat  concave, 
thalline  receptacle  prominent,  margin  veiy  thin.  Spores  as 
in  S,  nigrescens,  to  which  this  species  is  allied. 

Hab.  on  bark  of  trees  and  bushes  ;  Leptogium  glauco- 
phthahnum,  B.  v.  M.,  Vic.  Nat,  Oct.  1887,  p.  89  ;  Warr- 
narabool,  Mordialloc,  Cunninghanie,  Buninyong,  Lake  Wat 
Wat. 

6.    jS.  nigrescens,  Huds. 

Thallus  black  green,  thinly  membranaceous,  submono- 
phyllous, orbicular,  depressed,  rotundato  lobate,  radiately 
rugoso  plicate.  Apothecia  obscurely  rufous,  plane,  crowded, 
thalline  margin  entire.  Spores  fusiformi  cylindrical,  often 
pluriseptate,  034  to  042  x  005  mm. 

Hab.  on  trunks  of  trees,  Warrnambool,  Mordialloc,  Cun- 
ninghame,  Buninyong,  Metung. 

Genus  3. — Leptogium,  Fries. 

1.    L.  bilocidare,  Wilson. 

Thallus  plumbeous,  membranaceous,  small  (^  inch)  lacin- 
iato  lobate,  lobes  sinuate  and  undulate.  Apothecia  pale 
rufous,  minute  (2-7  mm.  diam.) ;  thalline  margin  prominent. 
Spores  fusiformi  ellipsoid,  bilocular,  015  x  '006  mm.  Gel. 
hym.  blue  with  iodine. 

Hab.  on  the  bark  of  a  tree,  Mt.  Macedon. 

2.   i.  sinuatuon,  Huds. 

Thallus  plumbeo-fuscescent,  rotundato  lobete,  reticulato 
rugulose,  lobes  crowded,  imbricated,  margin  entire  or  crenate, 
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sub-erect.  Apothecia  brown,  scattered,  small,  sessile,  concave, 
margin  smooth,  entire,  elevated.  Spores  oblongo  ellipsoid, 
attenuated  at  apices,  irregularly  murali  locular,  02  x  '008  mm. 

Hab.  on  mossy  rocks,  Mt.  Macedon,  Kilmore,  Lome. 


3.   L,  laceruniy  Ach.  var.  intertnediunriy  Arn. 

Thallus  plumbeous,  or  pallido  plumbeous,  or  fuscescenti 
plumbeous,  very  thin,  smooth  or  slightly  rugulose,  undulate 
and  plicate,  laciniato  lobate,  lobes  rotundate  or  lacerate  ; 
margin  crisped,  irregularly  crenate  or  spatulato  fimbriate, 
fimbria  often  repeatedly  branched.  Apothecia  pallido  rufous, 
not  frequent,  small  or  moderate,  margin  elevated.  Spores 
oblongo  ovoid,  narrow  at  one  or  both  apices,  murali  locular 
in  typically  3  series,  025  x   008  mm. 

Hab.  on  mossy  rocks  and  bushes  in  bed  of  stream,  Cobden, 
Mt.  Macedon,  Beaconsfield,  Lome. 

Aspect  intermediate,  between  kicerum  and  tremelloides. 

Var.  2.  pulvinatumy  Hfiin. — Thallus  dark  brown,  smaller, 
pulvinate,  lobes  minute,  much  crowded,  denticulato  laciniate; 
sterile. 

Hab.  on  earth,  Kew  ;  rare. 


4.     L.    tremelloides,    L.    var.    azureum,    Sw.  =  ColleTna 
azureum.     Report  Gov.  Bot.  1854. 

Thallus  plumbeo  glaucescent,  here  and  there  fuscescent, 
smooth,  lobate,  imbiicate  and  crispate.  Apothecia  rufous, 
elevated,  margin  entire,  plumbeous  or  pallid.  Spores 
ellipsoid,  acuminate  at  apices,  5  .septate  and  also  longitudin- 
ally divided,  016  X   006  mm. 

Hab.  on  trees  [ColleTna.  azureum),  McCrae's  Island, 
Rep.  Gov.  Bot.  1854 ;  Cobden,  Lake  Elingamite,  Black 
Spur,  Mt.  Macedon,  Warburton,  Lome,  Beaconsfield,  Lakes 
Entrance. 

Var.  2.  7)iU8citege)ifi,  Wilson. — Darker  and  firmer  than  the 
type,  less  undulate,  ascending. 

Hab.  on  stems  of  mosses  on  trees,  Warburton,  Korum- 
burra. 

Var.  3.  isidiosum,  Wilson. — Much  smaller  than  the  type, 
partially  covered  with  a  granulose  isidium.  Apothecia 
small,  occasionally  isidiose  on  margin. 

Hab.  on  mossy  bush,  Cunninghame. 
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5.   L,  fhilorheiima,  Wilson. 

Thallus  more  or  less  obscurely  plumbeo  cinereous  or 
brown,  very  thin,  to  J  inch  wide,  sub-ascending,  lobate, 
plicato  undulate ;  margin  crenate,  sinuate  and  crisped. 
Apothecia  small  (1  to  1*5  mm.),  disk  more  or  less  obscurely 
rufous,  sometimes  black,  concave  or  plane  ;  thalline  margin 
entire,  thick,  rounded,  elevated,  at  length  thin,  equal. 
Spores  ovate,  3  septate,  and  also  longitudinally  divided, 
015  X  -007  mm. 

Hab.  on  mosses  and  rocks  in  the  channels  of  streams, 
Curdie's  Creek,  Lome,  Tallarook. 

Named  by  Dr.  Knight  as  L.  dactylinnniy  and  so  reported 
by  me  (Trans.  Lin.  Soc.  1890). 

6.   L.  victorianuviy  Wilson. 

Thallus  obscurely  plumbeous,  here  and  there  rufo-fuscous, 
under  surface  nearly  concolorous  or  sub-cinerascent,  large 
(3  inches  or  more  diam.),  more  or  less  confusedly  rugulose, 
rotundo  lobate,  lobes  undulate,  firm,  but  in  old  lobes  thick 
and  occasionally  fusco-furfuraceous,  as  if  deprived  of  cortex, 
sometimes  clothed  with  squamules.  Apothecia  moderate, 
sometimes  rather  large  I'ufous  or  fusco-rufous,  thalline 
margin  sometimes  excluded,  more  generally  plicate  or 
granulate  or  briefly  laciniate.  Spores  ovoideo  fusiform, 
often  acuminate  at  the  apices,  typically  three  septate,  often 
with  the  central  locules  longitudinall}'^  or  obliquely  divided, 
013  to  017  X   005  to  000  mm.    Granula  gonima  moniliform. 

Hab.  among  mosses,  on  trees  and  rocks  abundantly,  Mt. 
Macedon,  Black  Spur,  Cobden,  Sandringham  (one  specimen), 
Warburton,  Korumburra. 

Allied  to  L.  chloromelum,  Sw.,  and  perhaps  a  variety  of  it. 

7.   L.  pkyllocarpuin,  Pers.  var.  dcedaleum,  Flot. 

Thallus  fusco  plumbeous,  here  and  there  pallido  plumbeous, 
tii'm.  lobate,  large  (three  or  four  in.  diameter),  longitudinally 
and  very  closely  undulato  rugose,  or  finely  and  acutely 
corrugate,  under  surface  paler.  Apothecia  dark  rufous, 
often  large,  thalline  margin  thick,  densely  corrugato  rugulose, 
spores  ellipsoid,  attenuate  at  each  apex,  five  septate,  and 
also  longitudinally  divided,  03  to  '034  x  012  to  '015  mm. 
(Nyl.) 
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Hab.  on  trees  and  bushes,  Warmambool,  Lake  Victoria, 
Cunninghame,  Lake  Wat  Wat ;  abundant,  but  rather  rare 
in  fruit. 

8.    L.  pecteiiy  Wilson. 

ThaUus  minute,  very  thin,  squamuliform,  plumbeous  or 
brown,  margin  digit  a  to  crenate,  often  pulvinato  crowded. 
Apothecia  large  for  the  size  of  the  plant  (1*5  mm.  diameter), 
rufescent,  concave,  with  a  thin,  pallid  margin,  often  immar- 
ginate.  Spores  ellipsoid,  three  septate  with  central  locules 
often  longitudinally  divided,  '016  to  024  x    008  mm. 

Hab.  on  dead  or  old  bark  of  trees,  not  common,  Mordialloc, 
Mt.  Macedon,  Glenmaggie. 

9.    L,  Burgessii,  Lightfoot. 

Thallus  plumbeous  or  brown,  laciniato  lobate,  complicate, 
lobes  variously  margined,  undulate  and  curled,  under  surface 
cinerascent  and  albido  tomentellose.  Apothecia  dark  rufous, 
somewhat  large,  plane  or  concave,  margin  thin,  entire,  or 
sub-foliaceo-crenulate.  Spores  ellipsoid,  attenuate  at  each 
apex,  three  septate,  and  also  longitudinally  divided,  "03  to 
•04  X    012  to  015  mm. 

Hab.  on  bushes  and  trees  and  mossy  rocks,  Curdie's 
Creek;  Warrnambool,  Buninyong,  Lake  Wat  Wat,  Mount 
William ;  not  common. 

10.   L,  inflexum,  Nyl. 

Thallus  plumbeous  or  plumbeo  cajrulescent,  membranace- 
ous, dilated,  two  to  three  inches  diameter,  smooth,  laciniato 
incised,  margin  inflexo  convolute,  broadly  sinuate  and 
crenula^te ;  under  surface  pallescent,  very  thinly  tomentel- 
lose, but  wide  at  margin.  Apothecia  rufous,  plane  or  some- 
what concave,  rather  large,  appressed,  foliaceo  crenulate. 
Spores  ellipsoid,  attenuate  at  each  apex,  plurilocular,  '03  to 
•036  X   013  to  017  mm.  (Nyl.) 

Hab.  on  rock  at  Waterfall,  Upper  Mafira. 

Var.  livihatum,  Wilson. — Thallus  orbicular  and  rosulate, 
margin  for  the  most  part  densely  and  minutely  fimbriate. 

Hab.  on  trees  and  mossy  logs  in  sub- Alpine  localities, 
Black  Spur,  Warburton,  Mt.  Macedon. 

n.  L.  denticulatum,  Vie.  Nat,  Oct.  1887,  B.  v.  M, 
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12.   L.  hypotvachynuTYiy  Mull.  Arg. 

Thallus  about  4  centim.  wide,  lacinise  horizontal  or 
ascending,  obovate,  obtusely  lobate,  margin  entire,  thinly 
coriaceous,  fusco  olivaceous,  both  surfaces  concolorous, 
smooth  above  or  slightly  rugulose,  crowded  beneath  with 
polymorphous  prominences,  obovoid,  obtuse,  entire  or  ob- 
tusely lobate,  exasperate  or  verruculose  tomentellose.  Apo- 
tliecia  2  mm.  diam.,  spores  fusiformi  ellipsoid,  5  septate, 
multilocular,  -025  x  'Ol  mm.  Mull.  Lich.  Beit.  XII,  12, 
Ratisb.  Flora. 

13.  L,  austvale,  Hook  and  Tayl. 

Thallus  foliaceo  membranaceous,  thin,  bhxckisli  olive, 
smooth,  lobes  ascending,  sub-imbricate,  somewhat  concave, 
rotundate,  undulate,  entire,  under  surface  paler,  sub-tomen- 
tose.  Apothecia  elevated,  black,  at  length  convex,  margin 
tliin,  entii-e.     McCrae's  Island,  Rep.  Gov.  Bot.  1854. 

14.  L.  rugahtmj  Hook  and  Tayl. 

Thallus  gelatinous  membranaceous,  3  inches  diam.,  fuscous 
green,  covered  with  close  longitudinal  plaits ;  lobes  crowded, 
riscending,  oblongo  rotundate,  crenate,  somewhat  concave, 
with  minute  granulate  stipitabe  isidia  expanding  into 
thalline  lobes,  sterile. 

Hab.  on  trees,  McCrae's  Island,  Rep.  Gov.  Bot.  1854. 


FAMILY   II.— MYRIANGIACEI. 

Genus  1. — Myriangium,  Mnt.  and  "Berk. 

Thallus  black,  noduloso  pulvinate,  cellulose,  unstratified. 
Apothecia  sublecanorine,  sphaeroideo  cellulose.  Spores  8, 
colourless,  irregularly  septate. 

1.    M,  duricei,  M.  and  B.  =:  M.  duHeuiy  of  De  Bary. 

Thallus  black,  opaque,  small,  tuberculato  glomerate  or 
nodoso  confluent,  often  depresso  pulvinate.  Apothecia 
minute,  black,  slightly  impressed.  Spores  oblong  or  oblongo 
ovoid,  variously  septate,  017  to  '024  x  '007  to  008  mm. 

Hab.  on  bark  of  trees.  Mount  Macedon,  Sandringham, 
Korumburra,  Kilmore. 


]60     Proceedings  of  the  Royal  Society  of  Victoria. 

2.   M,  dolichospomtm,  Wilson. 

Thallus  black,  opaque  or  slightly  shining,  small  (2  to 
5  mm.  wide  and  2  mm.  high),  unequal.  Apothecia  numerous, 
nearly  covering  the  thallus  and  concolorous  .with  it, 
stipitate;  epithecia  subrufescent,  plane  or  concave,  to  1  mm. 
broad,  with  rotundo  obtuse  thalline  margin  ;  stipe  some- 
times 1  mm.  hmg,  tapering  downwards.  Thecse  sphseroidal, 
dispersed  in  the  cellular  substance  of  the  epithecium. 
Spores  cylindrical,  simple  or  obsoletely  septate,  arcuate, 
somewhat  acuminate  at  apices,  with  minute  guttse  aiianged 
in  the  longitudinal  axis,  '04  x  OOG  mm.  Gran,  gonim. 
002  to  007  mm.  diam.,  often  conglomerate.  Texture  oF 
thallus  fuscous,  cellular,  cells  angular,  003  to  '005  mm.  diam. 
Cells  in  epithecium  spherical. 

Hab.  on  twigs  of  Hymenantliera  banksii,  MafFra. 

The  whole  plant  is  often  covered  with  the  scj-phophoroid 
apothecia  standing  out  in  all  directions,  and  of  various  sizes 
and  stages  of  development.  The  e])ithecium  is  almost 
identical  in  texture  with  the  epithallus,  but  is  geneially 
concave  and  slightly  rufesfient.  In  old  apothecia  it  is  worn 
into  cavities,  which  give  it  a  granulato  rugulose  appearance. 
Both  thallus  and  apothecia  conttiin  granula  gonima,  usually 
conglomerate.  When  a  dried  specimen  is  submerged  in 
water,  there  arise  from  it  on  all  sides  stieams  of  minute  air 
bubbles  for  a  considerable  time,  showing  the  porous  nature 
of  the  plant.  It  does  not,  however,  appreciably  increase  in 
size  when  moistened  as  the  Collemacei  do. 


FAMILY   III.— LICHENACEI. 

Thallus  various  in  colour,  white,  whitish,  cinerascent, 
flavicant,  rufous,  fuscous,  very  rarely  nigricant,  and  various 
in  form,  filamentous,  foliaceous,  squamose,  ciustaceous, 
pulverulent  or  evanescent.  The  gonidial  stratum  ver^'^ 
genei'ally  of  true  gonidia.  Apothecia  various  in  form, 
stipitate,  lecanorine,  peltate,  patellulate,  lirellate  or  pyreno- 
carpous. 

Series  I. — Epiconiodei. 

Apothecia  with  the  spores  naked,  collected  into  a  sporal 
mass  on  the  surfiice. 


1 1 
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Tribe  1.— Caliciei. 

Thallus  criistaceous,  gi'anulose  or  obsolete,  yellow  or  flavo- 
virescent,  or  cinei'ascent,  or  whitish,  or  none.  Apothecia 
cupuliform,  sessile  or  stipitate. 

Genus  1. — Sphinctrina,  Fr.  pr.  p.  D.  N. 

Thallus  none.  Apothecia  parasitic  on  PertusaricBy  globoso 
turbinate,  shining,  black,  sessile  or  shortly  stipitate.  Spore* 
8,  nigrescent,  simple. 

1.    S.  viicrocephalcCy  Nyl. 

Apothecia  black,  globoso  turbinate,  briefly  stipitate,  nearly 
sessile,  capitula  small  (about  l  mm.  broad),  spores  nigricant, 
fusiformi  ellipsoid,  nearly  globose,  but  acuminate  at  apices, 
epispore  thick,  reddish,   01  to  012  x  '004  to  '008  mm. 

Hab.  on  some  pertussaria,  on  bark  of  Hymenanthera 
banksii,  MafFra.  '  ♦         ' 

Form  tequila,  Wilson. — Like  the  type,  but  with  a  smaller 
capitulum  and  longer  stipe  (to  5  mm.)i 

Hab.  along  with  type,  Maffra. 

Genus  2. — Calicium,  Ach.  Nyl. 

Thallus  granulose,  powdery,  crustaceous,  squamulose,  or 
altogether  evanescent.  Apothecia  generally  black,  stipitate 
or  subsessile,  capitula  globose,  or  turbinate,  or  cupular. 
Spores  fuscous  or  nigricant.     Spermatia  short,  oblong. 

1.    C.  ckrysoccphahini,  Ach. 

Thallus  citrine  or  obsolete.  Apothecia  small  (G  mm. 
high),  black,  stipe  slender  (OG  mm.  thick).  Capitulum 
small  (12  mm.  broad),  turbinate  ;  beneath  citrino  suffused. 
Sporal  mass  umber  brown  ;  spores  fuscous,  globose,  '003  to 
006  mm.  diam. 

Hab.  on  decorticated  decaying  eucalyptus,  near  river,  at 
Maffra,  Kilmore. 

Ysir.jilarey  Ach. — Stij)e  longer  and  more  slender  (to  '8  x 
Ai  mm.) ;  capitulum  smaller ;  sporal  mass  protruding  upwards 
to  a  great  height. 

Hab.  along  witli  type,  Maffra. 
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2.    C,  phoeocephaluTti,  Boir.  var.  phcedrospoi^m,  Wilson. 

Thallus  white,  or  whitish,  with  pale  glaucescent  verrucose 
<;ongested  granules,  which  are  sometimes  dissolved  into 
citrine  soredia.  Apothecia  atro-fuscous,  with  slender  stipe 
(about  '2  mm.  high,  1  mm.  thick),  the  upper  part  citrino 
suffused  ;  capitulum  hemispheiico-turbinate  or  sub-globose  ; 
margin  citnno  suffused ;  sporal  mass  from  fulvous  to 
umbrine.  Spores  dilutely  nigrescent,  very  nearly  colourless, 
delimitated  by  a  dark  line ;  form  variable,  globose  or  . 
ellipsoid,  simple,  nucleated,  diameter  002  to  004  mm. 

*  Hab.  on  decaying  decorticated  eucalyptus,  near  Kilmore. 

I  am  doubtful  whether  the  granules  of  the  thallus  belong 
to  this  lichen,  or  are  an  undeveloped  form  of  some  other. 
Perhaps  the  plant  is  of  a  new  species,  which  may  be  called 
C.  phoedrosporuTn. 

3.   G.  niveunij  Wilson. 

Thallus  snowy  white,  thick,  or  cinerascenti  albid,  thinner, 
effuse,  rimulose  with  convex  areolae.  Apothecia  minute 
(•5  to  '8  mm.  high),  stipe  slender  ('07  mm.  thick),,  either  all 
whitish  or  partly  hyaline  and  partly  fuscous,  or  all  fuscous, 
or  all  black,  sometimes  furcate.  Capitulum  hemispherico  • 
lenticular,  black,  about  '25  mm.  broad,  sometimes  divided 
into  two  or  three  or  more  lobes.  Spores  dilutely  nigrescent, 
fusiformi  ellipsoid,  or  oblong,  compressed,  simple,  '004  to 
-006  X  002  to  0025  mm.,  paries  thick.  Gel.  hym.  with 
iodine  vinous  yellow.    ' 

Hab.  on  dead  bark  of  living  eucalyptus,  Cunninghame, 
Maffra,  Beechworth. 

Perhaps  a  variety  of  C.  pusiolum,  Ach. 

4.   0.  Victorioi,  C.  Knight. 

Thallus  white  or  whitish,  or  cineiuscent,  more  or  less 
marked,  effuse.  Apothecia  all  black,  -5  to  1  mm.  high, 
stipe  slender  (1  mm.  thick)  and  a  little  thicker  at  the  base. 
Capitulum  turbinato  lenticular  or  hemispherico  lenticular, 
•25  to  'b  mm.  broad.  Spores  fuscous  or  fuscescent,  fusiformi 
ellipsoid,  compressed,  simple,  '005  to  '008  x  '002  to  '003  mm., 
when  viewed  from  the  side  bacillar,  '0015  mm.  wide ;  paries 
thick,  defined  by  a  dark  line  on  the  outside. 
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Hab.  on  decaying  decorticated  eucalyptus,  Croydon,  Kew, 
Warrnambool,  Warragul,  Black  Spur,  Lakes  Entrance,  Mt. 
William,  Tallarook,  Mt.  Macedon,  Beech  worth  ;  frequent. 

Allied  to  C.  parietinum.  Somewhat  variable.  G.  jejunum 
reported  by  me  (Trans.  Lin.  Soc.  1890),  is  now  judged  by 
me  to  be  a  not  clearly  marked  form  of  (J.  Victor  ice. 

5.    C.  2>corvuluni,  Wilson. 

Thallus  white  or  whitish,  sub-determinate.  Apothecia  all 
black,  '4  mm.  high,  stipe  slender  (05  mm.  thick).  Capitnlum 
lenticular,  '\6  mm.  broad.  Spores  dilutely  nigrescent, 
ellipsoid,  simple,  003  to  '006  x  001  o  to  0025  mm.,  paries 
thin,  black. 

Hab.  on  decorticate  eucalyptus,  Maffra,  Mt.  Macedon, 
Beechworth. 

The  thallus  looks  like  a  thin  coat  of  whitewash,  on  which 
the  densely  black  apothecia,  though  very  minute,  are  clearly 
visible.  The  outline  of  the  s|)ores  is  remarkable  for  its 
blackness,  being  in  this  respect  like  G.  Vlctorice. 

G.    G.  contort  am,  Wilson. 

Thallus  whitish,  very  thin.  Apothecia  all  black,  1  mm. 
high,  stipe  1  mm.  thick,  contorted.  Capitulum  hemispherico 
lenticular.  Spores  dilutely  nigrescent,  fusiformi  ellipsoid, 
simple,  -004  x  '0014  to  002  mm. 

Hab.  on  decorticate  decajdng  eucalyptus,  Lakes  Entrance. 

Allied  to  G.  Vlctorice,  which  it  resembles  in  its  apothecia, 
but  the  capitula  are  smaller,  the  spores  also  are  smaller 
and  naiTower,  and  different  in  colour. 

7.    G.  graciirnnum,  Wilson. 

Thallus  indicated  by  a  whitish  spot.  Apothecia  all  black, 
small  (8  mm.  high)  ;  stipe  very  slender  (06  mm.  thick)  ; 
capitulum  minute  (1  mm.  broad);  turbinato  lenticular. 
Spores  more  or  less  dilutely  nigrescent,  ellipsoid  or  fusiformi 
ellipsoid,  uniseptate,  002  to  004  x  '001  to  002  mm.,  with  a 
locule  in  each  cell. 

Hab.  on  decaying  decorticated  A.'nter  ctvfjyropliylhis,  Mt. 
Macedon. 

The  apothecia  are  exti-einely  minute,  being  visible  only 
under  a  powerful  lens. 

M  2 
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8.    C,  defoi^me,  Wilson. 

Thallus  cinerascent,  thin,  granulose.  Apotliecia  blacky 
deformed  by  thalline  and  other  granules,  1  mm.  high,  or  a 
little  more;  stipe  '2  mm.  thick;  capitulum  turbinate 
lenticular,  to  '5  mm.  broad.  Sporal  mass  black,  protruding, 
sometimes  extending  far  on  one  side.  Spores  nigrescent, 
fusiform!  ellipsoid,  uniseptate,  septum  often  indistinct,  '006 
to  -008  X    0025  to  -004.  mm. 

Hab.  on  decaying  decorticated  eucalyptus,  Lakes  Entrance 
The  apothecia  have  a  deformed  appearance,  unlike  the 
ordinary  neatness  of  the  genus.  Its  surface  seems  to  be 
glutinous,  readily  retaining  any  granules  or  other  particles 
that  fall  on  it. 

9.    G.  roseo-albiduw,  Wilson. 

Thallus  rosy-whitish,  thick,  minutely  cancellate,  chryso- 
gonimic.  Apothecia  minute  (7  mm.  high),  all  black ;  stipe 
slender  ('06  mm.  thick) ;  capitulum  lenticular  ('2  mm.  broad). 
Spores  nigrescent,  oblong  or  oblongo  ellipsoid,  apices  rotund^ 
ate,  uniseptate,  '005  or  more  x  '002  to  '003  mm. 

Hab.  on  decayed  decorticated  eucalj^ptus,  Maffra,  Kilmore. 
The  thallus  covers  a  good  part  of  the  tree,  and  when  bruised, 
it  becomes  a  deep  yellow. 

10.    G.  capillare,  Wilson. 

Thallus  white,  thin,  or  very  thin.  Apothecia  all  black, 
1  mm.^  high ;  stipe  slender  (*]  mm.  thick) ;  capitulum 
turbinato  lenticular,  3  to  '4i  mm.  broad.  Spores  nigrescent,, 
oblong  or  ellipsoid,  uniseptate,  '005  x  '0020  mm. 

Hab.  on  decaying  decorticated  eucalyptus,  Mt.  Macedon,^^ 
Warburton,  Maffra. 

Perliaps  a  variety  of  G.  subtile,  Pers.,  of  which  I  reported 
it  a  variety  (Trans.  Lin.  Soc,  1890). 

11.    C  biloculare,  Wilson. 

Thallus  whitish  or  cinerascent,  thin.  Apothecia,  all  black, 
•8  to  1  mm.  high  ;  stipe,  l  mm.  thick ;  capitulum  lenticu- 
lar or  sub-turbinato  lenticular,  -3  to  4  mm.  broad.  Spores 
fuscescent  or  fusco  nigrescent,  ellipsoid,  or  sub-fusiibrmi 
ellipsoid,  bilocular  or  obsoletely  bilocular  or  simple,  with 
septum  not  visible,  epispore  thickish,  '005  to  '008  x 
•002  to  -0035  mm. 
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Hab.  on  decaying  decorticated  eucalyptus,  Warrnambool, 
Maffra,  Bright. 

Perhaps  a  variety  of  G.  subtile,  Pers.,  of  which  I  reported 
it  a  variety  (Trans.  Lin.  Soc,  1890). 

12.  C,  obovatum,  Wilson. 

Thallus  cinerascent,  thin.  Apothecia  black,  to  8  or  I  mm. 
high;  stipe  to  "08  or  '!  mm.  thick;  capitulum  obovate  or 
turbinate,  '2  to  S  mm.  broad.  Spores  nigrescent,  ellipsoid, 
nniseptate,  each  cell  containing  a  globular  locule,  septum 
not  always  visible,  005  to  '012  x  '003  to  '004?  mm. 

Hab.  on  eucalyptus  wood  in  mountain  regions,  Mt. 
Macedon. 

Distinct  by  the  obovate  capitulum. 

13.  C  piperatuvi,  Wilson. 

Thallus  albido  cinerascent  or  cinereous,  thin.  Apothecia 
black,  sub-sessile,  2  mm.  high ;  stipe  thick  (1  mm.) ; 
capitulum  lenticular,  disk  plane,  25  mm.  broad.  Spores 
fusco  nigrescent,  oblong,  uniseptate,  each  cell  containing  a 
globulai-  locule,  -004?  to  008  x   0025  to  005  mm. 

Hab.  on  eucalyptus  wood,  both  trees  and  fences,  common, 
Mt.  Macedon,  Kilmore,  Beech  worth. 

14.  C.  nigrum,  Schaer  var.  Qninutum,  Knight. 

Thallus  obscurely  cinerascent,  granulose.  Apothecia  all 
black,  small  ('5  mm.  high)  ;  stipe  thick  (-1  to  12  mm.)  ; 
capitulum  turbinato  cylindrical,  disk  pruinose,  3  to  7  mm. 
broad.  Spores  nigrescent,  ellipsoid,  uniseptate,  constricted 
in  the  middle,  each  cell  containing  a  globular  locule,  004? 
to  -012  X    002  to  OOG  mm. 

Hab.  on  the  horizontal  surface  of  decaying  eucalj^ptus 
fences,  Kew,  Maftra,  Oakleigh. 

15.  C.  quercinitni,  Pers.  var.  bidbosuin,  Wilson. 

Thallus  albido  cinerascent.  Apothecia  to  '1  mm.  high  ; 
stipe  to  '2  mm.  thick,  capitulum  glubose,  '5  mm.  diam., 
cinereo  pruinose  beneath.  Spores  fusco  nigrescent,  subfusi- 
formi  ellipsoid,  -006  to  012  x  003  to  OO')  mm.,  uniseptate, 
septum  often  indistinct,  cells  containing  each  a  nigrescent 
locule,  epispore  distinct,  rubescent. 
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Hab.  on  decaying  decorticated  eucalyptus,  Mt.  Macedon. 

Reported  by  nie  (Trans.  Lin.  Soc.)  as  (7.  bulbosiim,  and 
perhaps  a  variety  of  G.  querdnurrL 

Var.  2.  microcai'pum,  Wilson. — Thallus  cinereous.  Apo- 
thecia  small,  '3  to  ^"^  mm.  high  ;  stipe  black,  '1  to  '2  mm. 
high,  •05  to  '1  mm.  thick  ;  capitulum  turbinate,  disk  flat,  *! 
to  '2  mm.  broad,  margin  cinerascent  or  albido  cinerascent. 
Spores  fuscescent,  1  septate,  paries  thick,  constricted  in 
middle  ;  apices  rather  acuminate,  '008  x    003  mm. 

Hab.  on  decaying  eucalyptus  stump,  near  Tallarook. 

Var.  3.  Clarensis,  Wilson. — Thallus  whitish  or  cinerascent, 
of  medium  thickness.  Apothecia  black,  "8  mm.  high,  stipe 
•1  mm.  thick,  capitulum  '3  mm.  broad,  turbinato  lenticular, 
margin  whitish.  Spores  fuscous  or  fuscescent,  ellipsoid, 
narrow  at  apices,  often  constricted  in  middle,  uniseptate  or 
bilocular,  005  to  008  x   002  to  0035  mm. 

Hab.  on  decaying  decorticated  eucalyptus,  Bright,  Beech- 
worth. 

16.    C.  cuHmny  Borr. 

Thallus  whitish,  thin  or  evanescent.  Apothecia  to  1  8  mm. 
high,  but  often  much  less,  stipe  to  '2  mm.  thick,  capitulum 
turbinate,  to  '6  mm.  bioad,  albo  suffused  beneath.  Sporal 
mass  black,  protruded  upwards.  Spores  nigricant,  ellipsoid, 
uniseptate,  005  to  01  x   002  to  OOrj  mm. 

Hab.  on  decaying  decorticated  eucalyptus  and  old  hard- 
wood fences,  frequent  and  abundant,  Lome,  Mt.  Macedon, 
Oakleigh,  Black  Spur,  Maffra,  Bright,  Mordialloc. 

17.    C.  tracheUnuiiiy  Ach.  var.  elattospoyitm,  Wilson. 

Thallus  obscurely  cinerascent  or  albescent.  Apothecia 
very  various  in  size,  to  2  mm.  high  ;  stipe  at  the  base  '25 
mm.  thick;  capitulum  globose  or  turbinate,  to  '5  mm.  broad, 
rufous  at  margin  and  upper  part  of  stipe  and  even  the  disk. 
Spores  003  to  008  x  002  to  O04  mm. 

Hab.  on  decaying  decorticated  eucalyptus  and  fences, 
Cobden,  Warburton,  Warragul,  Maffra,  Lome,  Cunninghame. 

1'he  dimensions  of  the  spores  are  half  of  those  described 
by  Nylander.  This  is  in  Victoria  the  commonest  species  of 
this  genus,  and  often  grows  in  large  patches  on  the  trees, 
covering  many  square  feet  with  abundant  apothecia,  some- 
times making  the  tree  seem  as  though  clothed  with  short 
iiair. 
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Var.  2.  nieiocarpum,  Wilson. — Thallus  whitish,  thin. 
Apothecia  small,  about  8  mm.  high;  stij>e  about  l  mm. 
thick  ;  capitulmn  turbinato  lenticular  '3  mm.  broad ;  marjifiu 
and  upper  part  of  stipe  rufous.  Spoi-es  fuscescent,  ellipsoid, 
constricted  in  middle,  uniseptjite,  with  minute  loculi  in  each 
rell,  006  to  -007  X  003  mm. 

Hab.  on  decorticated  lightwood  tree,  Kilmore, 

18.   G,  aitri(feriim,  Wilson. 

Thallus  white  or  whitish,  somewhat  thick.  Apothecia 
small,  stipe  blaek  2  to  '8  mm.  high,  05  to  1  mm.  thick ; 
capitulum  wholly  covered  with  iiavescent  powder,  lenticular, 
•4?  mm.  broad.  Spores  nigrescent  or  fuscous,  ellipsoid, 
uniseptate,  rather  constricted  in  middle,  containing  a  loculo 
in  each  cell,  005  to  007  X   002  to  004  nmi. 

Hab.  on  decaying  euo^lyptus  wood,  Mt.  Macedon. 

Possibly  only  a  variety  of  C.  roscldmn. 


19.   G,  roscidum,  Flk.  var.  eucaiyptiy  Wilson. 

Thallus  cinerascent,  here  and  there  flavo  sorcdiose  and 
then  sterile.  Apothecia  to  1*3  mm.  high,  stipe  black,  "1  mm. 
thick ;  capitulum  turbinate,  beneath  more  or  less  flavo 
virescent,  to  '3  mm.  broad.  Spores  fuscescent  or  moi'c  or 
less  dilutely  nigrescent,  defined  by  a  black  line,  ellipsoid, 
narrow  at  each  apex,  often  constricted  at  middle,  uniseptatii, 
containing  a  paler  locule  in  each  cell,  'OOS  to  OOf)  x  '003  to 
005  mm. 

Hab.   on   dead   bark   and   decaying   wood   of  eucalypti. 
Beech  worth,  Mt.  Macedon. 

20.    C,  roscidulum,  Nyl. 

Thallus  white,  thick,  iiere  and  there  rufescent  (query 
alien  ?).  Apothecia  9  mm.  high,  stipe  *!  mm.  thick ; 
capitulum  turbinato  lenticuhir,  '4?  mm.  broad  ;  margin  and 
upper  part  of  stipe  golden  green.  Spores  fuscescent, 
ellipsoid,  constiicted  at  middle,  tiniseptate,  '003  to  OOG  x 
•002  to  003  mm. 

Hab.  on  decayed  eticalyptus  stump,  Kihnore. 

Probably  a  mere  variety  of  G.  roHc'tdura, 
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21.  C.  hyperellum,  Ach. 

Thallus  flavo  virescent,  granulosa  or  sub-leprose.  Apo- 
thecia  black ;  capitulum  globoso-Ientiform ;  stipe  blaek, 
elongate ;  sporal  mass  black  or  umber  black.  Spores 
nigrescent,  ellipsoid,  uniseptate,  009  to  -016  X  '004  to 
•006  mm.  (Nyl.) 

Hab.  on  bark  of  trees.  B.  v.  M.,  Vic.  Nat,  Oct.  1877, 
p.  89. 

Var.  validius,  C.  Knight. — ^Thallus  yellow  or  sulphureo 
oinerascent,  thickish,  verrucoso  unequal.  Apothecia  all 
black ;  stipe  short  and  thick  (to  '5  mm.  high,  '3  mm.  thick) ; 
^  capitulum  turbinato  lenticular,  disk  lecideine,  to  '5  mm. 
broad.  Spores  fuscous,  ellipsoid,  sub-acuminate  at  each 
apex,  somewhat  constricted  in  the  middle,  uniseptate,  '007 
to  -013  X  -003  to  -006  mm. 

Hab.  on  wood  and  decorticated  decaying  trunks  of 
eucalyptus,  Maffra,  Lakes  Entrance,  Bright,  Beechworth. 

Var.  2.  perbreve,  Wilson. — Thallus  flavo  virescent,  crust- 
aceous,  rugose.  Apothecia  veiy  short,  nearly  sessile. 
Sporal  mass  black,  protruded  horizontally  until  the  apothecia 
are  often  conjoined.  Spores  fusco  nigrescent,  ellipsoid,  often 
narrower  at  each  apex,  somewhat  constricted  in  the  middle, 
uniseptate,  -007  to  015  x  003  to  -0075  mm. 

Hab.  on  decaying  eucalyptus  wood,  Miiffra. 

22.  C.  tricolor y  Wilson. 

Thallus  sulphureous,  leproso  granulose.  Apothecia  black, 
small  (to  75  mm.  high) ;  stipe  1  mm.  thick ;  capitulum 
turbinato  globose,  2  to  '5  mm.  broad,  margin  white.  Spores 
fuscous,  fusiformi  ellipsoid,  sub-acuminate  at  each  apex, 
somewhat  constiicted  m  the  middle,  uniseptate,  with  a  fusco 
nigrescent  locule  in  each  cell,  '008  to  '012  x '003  to  "005  mm. 

Hab.  on  decaying  decorticated  eucalyptus,  Warrnambool, 
Lakes  Entrance. 

23.    C.  flaviduiUy  Wilson. 

Thallus  yellow  or  sulphureous,  crustaceous,  smooth,  nearly 
shining.  Apothecia  black,  but  with  margin,  and  often  the 
stipe  tinged  with  the  thai  line  colour,  1  mm.  high  ;  stipe 
5  mm.  thick,  tapering  downwards ;  capitulum  globoso 
turbinate.      Sporal   mass   black,    protruded.      Spores   fusco 
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nigrescent,  ovoid  or  sub-fusiformi  ellipsoid,  uniseptate» 
epispore  mbescent,  cells  fuscescent,  containing  each  one 
or  two  nigrescent  locules,  008  to  01  x   003  to  -004?. 

Hab.  on  decorticated  eucalyptus,  Lakes  Entrance. 


Genus  3. — Coniocybe,  Ach.  Nyl. 

Thallus  leprose  or  powder}^  effuse  or  evanescent.  Apo- 
thecia  yellow  or  pale,  not  black,  stipitate,  excipulum  very 
open.  Spores  usually  spheriail,  colourless  or  Havescent, 
forming  the  globoso  pulverulent  capitulum. 

1.  C.  citriocephalUy  Wilson. 

Thallus  white,  thin.  Apotliecia  minute ;  stipe  black, 
slender,  1  mm.  high,  OG  thick,  often  less.  Capitulum  flavo 
virescent,  turbinate,  at  length  globose,  to  '2  mm.  diameter, 
becoming  fuscous  and  turbinate  when  stripped  of  the  s[)oral 
mass.  Spores  colourless  or  dilutely  flavid,  briefly  oblongo 
ellipsoid  or  spheroidal,  02  to  '04?  x  02  to  03  mm. 

Hab.  on  dead  wood  and  dead  bark  of  trees,  Lakes 
Entrance. 

2.  C.  ochrocephala,  Wilson. 

Thallus  whitish,  often  with  green  leproso  grannies. 
Apothecia  with  slender  fuscous  stipe,  *()  to  1*2  mm.  high, 
06  to  08  mm.  thick,  often  bifurcate  ;  ciipitulum  globose,  pale 
ochre,  -25  mm.  diameter.  Spores  colourless  or  dilutely 
fuscescent,  globose,  002  to  '003  mm.  diameter,  containing  a 
central  locule. 

Hab.  on  decaying  decorticated  Aster  arg3-roi)hyllus,  Senecli 
bedfordii,  and  eucalyptus,  Mt.  Macedon  and  Korunihurra. 

3.  0.  vkodocephaki,  Wilson. 

Thallus  white  or  whitish  or  cineraseent  or  cinereous  or 
evanescent.  Apothecia  often  caspitoso  congested ;  stipe  scarlet 
or  hyaline,  at  length  fuscous  or  black  and  pruinose,  contorted 
and  compressed,  to  2  mm.  high,  "1  mm.  thick,  sometimes 
furcate  or  two  partly  coalescent.  Capitul uni  globose,  obscunily 
rufous  or  fuscous,  at  length  rose  or  flesh  colour,  pruinose, 
rarely  albid,  4  to  '8  nnn.  diameter.     Spores  very  numerous, 


V 


170     Proceedings  of  the  Royal  Society  of  Victoria. 

colourless,  ellipsoid  or  ovate  -003  to  006  X  'OOl  5  to  004  mm., 
bilocular  or  placodine  or  uniseptate,  with  a  locale  in  each 
cell,  epispore  thick.     Parapbyses  numerous,  distinct. 

Hab.  on  dead  wood  or  bark  of  tree.  Lakes  Entrance. 

This  species  is  remarkable  for  the  form  of  its  spores.  All 
the  genus  hitherto  described  have  spherical  simple  spores. 

The  var.  rubeiis  reported  by  me  (Trans.  Lin.  Soc),  having 
been  since  found  in  larger  quantity,  proves  to  be  scarcely 
more  than  a  juvenile  form. 

4.    C.  gvacilentay  Acli.  var.  leucocephala,  Wilson. 

Th alius  green,  conglomerato  leprose.  Apothecia  with 
stipe  long  and  tender  (1-5  to  2*5  x  1  mm.),  fusco  nigricant, 
opaque,  and  capitulum  small,  sporal  mass  white,  irregularly 
clothing  the  capitulum  and  the  upper  part  of  the  stipe. 
Spores  colourless,  minute,  sphieroidal,  002  to  '003  mm, 
diameter. 

Hab.  on  earth,  Fernshawe,  Mrs.  Martin,  March  189L 

GENars  4. — Tkachylia,  Fr.  pr.  p.  Nyl. 

Thallus  thin,  granulose  or  subleprose,  or  foreign.  Apo- 
thecia black,  sessile,  cupulitorm,  open,  sporal  mass  black. 
Spores  nigricant  or  fuscous  black,  ellipsoid  or  oblong,  uni- 
septate, rarely  pluriseptate. 

1.    2\  lecanorina,  Wilson. 

Thallus  cinerascent,  verruculoso  leprose,  passim  verrucoso 
sorediate,  gonidia  moderate  and  abundant.  Apothecia  small 
(to  '5  mm.  broad),  crowded,  elevated  in  thalline  receptacles. 
Sporal  mass  black,  abundant,  often  much  protruded  and 
connecting  the  apothecia  Spores  fusco  nigricant  or  nigres- 
cent, or  nearlv  colourless,  ellipsoid,  uniseptate,  "Ol  to  '02 
X  -006  to  01  mm. 

Hab.  on  old  eucalyptus  fences,  Cheltenham,  Yalla-y-poora, 
near  Streatham. 

This  plant  bears  at  first  sight  a  great  resemblance  to 
Lecanora  atra. 

2.   T.  viridilocularis,  Wilson. 

Thallus  obscurely  cinerascent.  Apothecia  black,  some- 
what elevated,    3   mm.  high,    3  mm.   broad.     Sporal  mass 
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abundant.  Spores  nigricant  or  virescenti  nigricant,  irregu- 
larly ellipsoid,  uniseptate,  01  to  02  x  '008  to  '01  mm., 
with  one  or  rarely  two  locules  in  each  cell. 

Hab.  on  sawn  eucalyptus  rails,  Kew. 

This  lichen  is  associated  with  Galiciani  nif/arum,  var- 
minutuni,  tlie  Calicium  on  the  more  decayed  horizontal 
face  of  the  squared  rail,  and  the  Trachylia  on  the  perpen- 
dicular face.     The  spores  are  tinged  bottle  green. 

3.    T.  emergens,  Wilson. 

Thalhis  white  or  whitish,  thin,  smooth,  somewhat  shining, 
Apothecia  seem  to  emerge  fj-om  among  the  fibres  of  the 
wood,  and  at  length  barel}^  stand  out  above  the  thallus, 
to  '5  mm.  broad.  Spores  I'usco  nigi'icant,  adiiering  closely 
together,  ellipsoid,  about  '005  x  '003  mm.,  but  very  various 
in  size,  uniseptate,  with  a  locule  in  eacli  cell. 

Hab.  on  eucalyptus  rails  in  sub- Alpine  regions,  Mount 
iVIacedon.  Found  also  on  Mount  Lofty,  in  South  Australia,, 
and  Mount  Wellington,  in  Tasmania. 

4.    T.   Vlctoriana,  Wilson. 

Thallus  cinerascent,  thin,  effuse.  Apothecia  typically 
sessile,  but  often  very  briefly  stipitate,  to  4  mm.,  high,  disk 
generally  sulphureo  pruin(»se,  to  •4<  mm.  broad.  Spores 
fuscous,  oblongo  ellipsoid,  OOo  to  '006  x  '003  to  OO^  mm.,, 
uniseptate,  with  a  nigrescent  locule  in  each  cell. 

Hab.  on  old  eucalyptus  rails.  The  fuscous  epispore  readily 
rubs  off,  leaving  the  spore  nigrescent,  ellipsoid,  narrow  at 
each  apex,  and  smaller,  OO^  to  'OOo  x   002  to  003  mm. 

5.    T.  erigucCy  Wilson. 

T.  exigua,  Wilson  (Trans.  Lin.  Soc,  18.90)  on  further 
examination  proves  not  to  be  a  Trachylia. 

Tkibk  2. — Sph^rophorei. 

Thallus  fruticulose,  ramose  and  ramulose,  the  apices  sub- 
globoso-incrassate,  enclosing  the  apothecia,  which  are  nuclei- 
form,  enclosed,  ultimately  exposed  by  the  bursting  of  the 
thai  line  covering. 
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Genus  1. — SPHiEEOPHORON,  Pera 

Thallus  cfespitoso  fruticulose,  smooth,  polished,  fragile. 
Apothecia  in  the  apices  of  the  thallus,  receptacle  irregularly 
dehiscent.  Sporas  nigricant  or  violaceo  nigricant,  spherical 
or  sub-globose,  covered  with  a  black  powder. 

1 .   S,  avLstraUy  Laur.  =  S,  ceranoides,  Hampe. 

Thallus  to  2  inches  long,  pallid,  ramose,  branches  com- 
pressed, explanate,  often  distichously  ramulose,  beneath  albi- 
oant,  rugose.      Receptacle  '6  to    12  mm.  broad,  lenticulari 
compressed,  external  margin  above  cristato  crenate.     Spores 
Oil  to  015  mm.  diam. 

Hab.  Sealer  s  Cove,  by  Dr.  F.  Mueller ;  Moe  ;  S,  cera- 
noides,  Hampe,  in  Linnsea  (1856),  XXVIII,  p.  217;  S. 
iiustnde,  Miill.  Lich.  Beitr.,  XVII,  p.  1  ;  B.  v.  M.,  Vic,  Nat, 
1887,  p.  89. 

Var.  proliferur)i,  Wilson. — Thallus  cseruleo  pallid  on 
upper  surface,  convex,  smooth,  nearly  shining,  under  surface' 
white,  fossulato  canaliculate  or  scrobiculato  unequal,- to  3 
inches  long,  sub-pinnatifid,  branches  linear,  2  to  7  mm., 
broad,  variously  divided.  Apothecia  on  the  under  surface 
of  the  thallus,  the  margin  branching  and  proliferous  once  or 
twice. 

Hab.  on  the  trunks  of  large  trees  in  shady  woods.  Black 
Spur,  Warburton. 

The  plant  grows  horizontally  from  the  tree,  then  droops 
downwards,  and  then  bends  gracefully  upwards,  displaying 
the  apothecia  on  the  under  side  of  the  thallus.  The  proli- 
ferous branches  grow,  one  or  more,  from  the  margin  of  the 
apotheeium. 

2.  S.  Gompvessu'iny  Ach. 

Thallus  ])allido  albicant,  ramose,  piano  compressed.  Apo- 
thecia obliquely  minute  on  the  apices  ;  receptacle  lacero 
dehiscent,  or  discoid  and  open.  Spores  nigricant,  spherical, 
-007  to  Oil  mm.  diam.  (Nyl.) 

B.  V.  M.,  Vic.  Nat,  Oct.  1887,  p.  89. 

3.  S.  coralloide^y  Pers. 

Kremp.,  in  Verhand,  ZooL  Botan.  Gasellsch.y  in  Wien, 
1880,  p.  329.  A  mistake  for  Stereocaulon  ramulosunty 
according  to  Prof  J.  Mueller,  in  Ratuihon  Flora,  1887,  No. 
8. 
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4.   iS.  tene'imrriy  Laiir. 

Thallus  pale  or  whitish,  terete,  slender,  very  much 
branched,  branches  tine  and  intricate.  Apothecia  small  (•] 
to  '2  mm.)  on  the  primary  branches  ;  thalline  receptacle 
persistent,  only  slightly  dilated.  Spores  nigi^cant,  or 
smeared  with  a  friable  nigncant  pigment.  Diam.  -007  to 
008  mm.  (Nyl.) 

Kremp.,  in  Verhandl.  Zool.  Bot  Oesells.,  in  Wien,  1880, 
p.  329.  According  to  Prof.  J.  Mueller  (in  Ratiabon  Flora^ 
1887,  No.  8),  a  specimen  from  Mt.  Ellery  is  rightly  deter- 
mined, but  specimens  from  Black  Spur  and  Yarra  Yarra  are 
Gkulina  aggregata. 

Series  2. — Cladodei. 

Thallus  generally  erect.  Apothecia  terminal  on  podetia,. 
rarely  sessile ;  biatorine,  rarely  lecanorine.  Spores  8, 
colourless,  usually  oblong  and  simple,  sometimes  elongate 
and  septate.     Pai'aphyses  distinct. 

Tribe  3. — B^omycei. 

Thallus  horizontally  expanded,  crustaceous.  Apothecia 
pale  or  rufescent,  sessile  or  podetiiformi  stipitate.  Spores 
simple  or  septate. 

Genus  1. — Gomphillus,  Nyl. 

Thallus  very  thin,  consisting  of  gonidia  and  Hlaments 
irregularly  conglutinated.  Apothecia  stipitate,  small, 
corneous.  Spores  filiform,  multiseptate.  Paraph yses  in- 
distinct. 

1.    (?.  hceoTiiyceotdetiy  Wilson  =  Patellarut  WiLsoni, 

Mull.  Arg.* 

Thallus  cinereous  oi-  virescent,  effuse,  either  very  thin  and 
somewhat  shining:,  or  rather  thicker  and  eroso  isidioso 
granulate.  Gonidia  various  in  size  and  form,  conglomerated 
into  gelatinous  globules.  Apothecia  of  a  tenacious  horny 
texture,  biatorine,  sometimes  margined  by  the  white  hypo- 
thecium,  scattered  or  conglomerated,  depresso  globose,  to 
1*5  mm.  diam.,  smooth,  rufo  fulvescent,  pale  when  young, 

•  Lich.  Boitr.,  in  Flora  1888,  No.  1435.  . 
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and  dark  in  age,  sub-sessile  or  stipi£ate,  stipe  to  "5  ixini.  high 
and  '5  mm.  thick,  with  sometimes  two  or  three  capitula  on 
one  stipe.  Spores,  eight  in  cylindrical  thecae,  aciculai'i 
filiform,  about  14  mm.  long,  pluriseptate. 

Hab.  on  roots  and  trunks  of  trees,  upon  mosses  and  bark, 
and  jungermannias  and  lichens;  also  on  the  eai'th  upon 
dead  leaves,  &c.,  in  shady  mountain  forests,  Black  Spur, 
Mt.  Macedon,  Warragul. 

Genus  2. — Bjcomyces,  Pers. 

Thallus  crustaceous,  powdery,  granulose  or  squamulose. 
Apothecia  biatorine,  sessile  or  stipitate. 

1.  B,  inifits,  D.  C. 

Thallus  albo  virescent  or  albido  glaucescent,  thin,  effuse, 
Ininutely  granulose  or  squamulose  or  leprose,  granules 
depressed  (K  yellow).  Apothecia  carneo  rufescent  or 
carneo  fuscescent,  somewhat  convex,  immarginate,  sti[)e 
moderate  or  very  short,  whitish.  Spores,  6  or  8,  oblongo 
-ellipsoid,  simple. 

B.  V.  M.,  Vic.  Nat,  Oct.  1 887,  p.  89. 

2.   B.  fusco  carnea,  Wilson. 

Thallus  pallid,  granuloso  verrucose,  granules  sometimes 
depressed.  Apothecia  rufo  fuscescent,  quasi  pruinose,  1  to 
2  mm.  broad,  convex,  margined  by  the  hypothecium.  Stipe 
white,  nude,  short  (less  than  1  mm.  high).  K.  thai,  and 
apoth.  yellow,  then  blood  red.  Spores  ellipsoid,  simple, 
•008  to  01  X  003  to  005  mm. 

Hab.  on  clay  ground,  Kilmore. 

3.  B,  roseub',  Pers. 

Thallus  whitish,  granulose,  efiuse  or  determinate.     Apo- 
thecia roseo  carneous,  or  albo  carneo  us,  nearly  globose,  about 
2  mm.  broad,  stipe  whiter  or  nearly  white,  subterete.    Spores 
six  or  eight,  fusiformi  oblong  or  fusiform,  simple,  "Oil  to  •02() 
X  '0025  to  -003  (Nyl.)     Paraphyses  slender. 

Hab.  on  bare  earth,  chiefly  clay.  B.  v.  M.,  Vic.  Nat, 
Oct.  1887,  p.  89. 

(See  note  on  next  species.) 
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4.   J?,  fungoldes,  Ach. 

Thallus  whitish,  granulose,  margin  of  granules  spreading, 
thin,  continuous.  Apothecia  roseo  carneous  or  albo  carneous, 
sub-globose,  or  globoso  clavate,  or  difformi  clavate,  moderate 
or  large  (2  to  4  mm.  broad) ;  stipe  long  (4  to  8  mm.),  whiter 
or  nearly  white,  subterete.  Spores  oblong  or  fusiform, 
simple.  'Oil  to  -023  x  '0035  mm.     Paraphyses  slender. 

Hab.  on  earth,  chiefly  clay,  in  mountain  regions,  Otway 
Ranges,  Black  Spur,  Warburton,  Mt.  Lookout,  (A.  F.  Wilson). 

Probably  a  variety  of  B,  roseus,  growing  in  a  warmer 
climate,  as  Tuckerman  suggests.  When  not  well  developed 
it  approaches  the  previous  species. 

5.   B,  heteromorphivSy  Nyl. 

Thallus  pallido  glaucescent  or  pallido  cinerascent,  verrucoso 
unequal,  forming  large  patches.  Apothecia  pale  carneous, 
or  carneo  fuscescent,  '5  to  1  mm.  broad,  margin  thick, 
undulate,  obtuse,  stipe  1  to  2*5  mm.  high,  variously 
<;ompressed  or  plicate,  often  two  to  six  or  more  apothecia 
on  one  stipe.  Spores  veiy  transparent,  nearly  indistinct, 
ellipsoid,  simple,  '01  X'006  mm.    Thall.  and  Apoth.K.  +  C — . 

Hab.  on  clay  ground,  mosses,  dead  leaves,  &c.,  m 
mountain  regions.  Black  Spur,  Mt.  Macedon,  Warburton, 
Otway  Ranges,  Lilydale,  Mt.  Buffalo  (A.  F.  Wilson). 

6.  -6.  squamarioides,  Nyl.  =  Knif/htiella  leucocarpa  = 

K.  squaniarioides,  Mull.  Arg. 

Thallus  albo  or  albido  glaucescent,  subopaque,  squamose, 
f%quam8e  difformed,  about  o  mm.  broad,  affixed  (forming 
small  patches  about  an  inch  wide),  lobate  or  lobato  incised, 
plane  or  somewhat  depressed  in  the  centre,  concolorous 
l3eneath  or  whiter.  Apothecia  lurid  or  pale  lurid  or  lurido 
<jarneus,  '2  to  '3  mm.  broad,  biatorine,  plane,  margin  thickish, 
evanescent.     Spores  oblong  or  fusiformi  oblong,  uniseptate. 

Hab.  on  earth,  Mt.  William  (D.  Sullivan).  Mull.  Lich. 
Beitr.,  1888,  No.  13,  p.  8. 

7.   B,  FrenchiamtSy  Mull.  Arg. 

Thallus  squamose ;  squamae  ctBspitose,  crowded,  broad, 
inciso  lobate ;  lobes  ascending,  crenulate  or  entire,  olivaceous 
above,  white  beneath,  bearing  podetia  here  and  there  upon 
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Hab.  on  decaying  decorticated  eucalyptus,  Mt.  Macedon, 

Reported  by  me  (Trans.  Lin.  Soc.)  as  C  bulbositm,  and 
perhaps  a  variety  of  G.  quercinum. 

Var.  2.  microcarpinn,  Wilson. — Thallus  cinereous.  Apo- 
thecia  small,  -3  to  '^  mm.  high  ;  stipe  black,  -1  to  '2  mm. 
high,  05  to  '1  mm.  thick  ;  capitulum  turbinate,  disk  flat,  '1 
to  '2  mm.  broad,  margin  cinerascent  or  albido  cinerascent. 
Spores  fuscescent,  1  septate,  paries  thick,  constricted  in 
middle  ;  apices  rather  acuminate,  '008  x    003  mm. 

Hab.  on  decaying  eucalyptus  stump,  near  Tallarook. 

Var.  3.  Clareiisis,  Wilson. — ^Thallus  whitish  or  cinerascent, 
of  medium  thickness.  Apothecia  black,  '8  mm.  high,  stipe 
•1  mm.  thick,  ca])itulum  '3  mm.  broad,  turbinato  lenticular, 
margin  whitish.  Spores  fuscous  or  fuscescent,  ellipsoid, 
narrow  at  apices,  often  constricted  in  middle,  uniseptate  or 
bilocular,  005  to  '008  x   002  to  -0035  mm. 

Hab.  on  deca3ing  decorticated  eucalyptus,  Bright,  Beech- 
worth. 

16.    G.  curtuin,  Borr. 

Thallus  whitish,  thin  or  evanescent.  Apothecia  to  1*8  mm. 
high,  but  often  much  less,  stipe  to  '2  mm.  thick,  capitulum 
turbinate,  to  "6  mm.  broad,  albo  suffused  beneath.  Sporal 
mass  black,  protruded  upwards.  Spores  nigricant,  ellipsoid, 
uniseptate,  005  to  '01  x   002  to  -OOrj  mm. 

Hab.  on  decaying  decorticated  eucalyptus  and  old  hard- 
wood fences,  frequent  and  abundant,  Lome,  Mt.  Macedon, 
Oakleigh,  Black  Spur,  Maffra,  Bright,  Mordialloc. 

17.    G.  trachelinum,  Ach.  var.  elattospotumy  Wilson. 

Thallus  obscurely  cinerascent  or  albescent.  Apothecia 
very  various  in  size,  to  2  mm.  high  ;  stipe  at  the  base  '25 
mm.  thick;  capitulum  globose  or  turbinate,  to  '5  mm.  broad, 
rufous  at  margin  and  upper  part  of  stipe  and  even  the  disk. 
Spores  003  to  008  x  -002  to  004  mm. 

Hab.  on  decaying  decorticated  eucalyptus  and  fences, 
Cobden,  Warburton,  Warragul,  Maffra,  Lome,  Cunninghame. 

The  dimensions  of  the  spores  are  half  of  those  described 
by  Ny lander.  This  is  in  Victoria  the  commonest  species  of 
this  genus,  and  often  grows  in  large  patches  on  the  trees, 
covering  many  square  feet  with  abundant  apothecia,  some- 
times making  the  tree  seem  as  though  clothed  with  short 
hair. 
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Var.  2.  Tneiocarpurri',  Wilson. — Thallus  whitish,  thin. 
Apothecia  small,  about  '8  mm.  high ;  stipe  about  *!  mm. 
thick ;  eapitulum  turbinato  lenticular  '3  mm.  broad;  margin 
and  upper  part  of  stipe  rufous.  Spores  fuscescent,  ellipsoid, 
constricted  in  middle,  uniseptate,  with  minute  loculi  in  each 
cell,  006  to  -007  X   003  mm. 

Hab.  on  decorticated  lightwood  tree,  Kilmore. 

18.   C  aurigeruony  Wilson. 

Thallus  white  or  whitish,  somewhat  thick.  Apothecia 
small,  stipe  black  2  to  '8  mm.  high,  -05  to  1  mm.  thick ; 
eapitulum  wholly  covered  with  flavescent  powder,  lenticular, 
"4  mm.  broad.  Spores  nigrescent  or  fuscous,  ellipsoid, 
uniseptate,  rather  constricted  in  middle,  containing  a  loculo 
in  each  cell,  -005  to  007  X   002  to  -004  mm. 

Hab.  on  decaying  eucalyptus  wood,  Mt.  Macedon. 

Possibly  only  a  variety  of  G.  roscidum. 


19.   G.  Tosciduniy  Flk.  var.  eucalypti,  Wilson. 

Thallus  cinerascent,  here  and  there  flavo  sorediose  and 
then  sterile.  Apothecia  to  1*3  mm.  high,  stipe  black,  -1  mm, 
thick ;  eapitulum  turbinate,  beneath  more  or  less  flavo 
virescent,  to  '3  mm.  broad.  Spores  fuscescent  or  more  or 
less  dilutely  nigrescent,  defined  by  a  black  line,  ellipsoid, 
narrow  at  each  apex,  often  constricted  at  middle,  uniseptate, 
containing  a  paler  locule  in  each  cell,  '005  to  009  x  003  to 
005  mm. 

Hab.    on   dead   bark   and   decaying    wood   of  eucalypti. 
Beech  worth,  Mt.  Macedon. 


20.    G.  rosciduhim,  Nyl. 

Thallus  white,  thick,  liere  and  there  rufescent  (query 
alien  ?).  Apothecia  9  mm.  high,  stipe  '1  mm.  thick ; 
eapitulum  turbinato  lenticular,  '4  mm.  broad  ;  margin  and 
upper  part  of  stipe  golden  green.  Spores  fuscescent, 
ellipsoid,  constricted  at  middle,  uniseptate,  '003  to  '006  x 
•002  to  003  mm. 

Hab.  on  decayed  eucalyptus  stump,  Kilmore. 

Probably  a  mere  variety  of  G.  roscidum. 


Art.  XIII. — On  a  New  Species  of  Leucosolenia  from  the 
neighbourhood  of  Fmi  Phillip  Heads. 


By  Arthur  Denby,  D.  Sc. 


[Bead  December  8, 1892.] 


The  species  liere  described  was  collected  by  Mr.  J. 
Bracebridge  Wilson,  M.A.,  in  the  neighbourhood  of  Port 
Phillip  Heads,  but  unfortunately  too  late  for  it  to  be 
included  in  Part  I  of  the  Monogi-aph  of  the  Victorian 
Sponges,  which  deals  with  the  group  (Homocoela)  to  which 


it  belongs. 


Leucosolenia  uteoides,  n.  sp. 


In  external  form  and  canal  system  the  sponge  very 
closely  resembles  Leucosolenia  stolonifer,  Dendy,*  belonging, 
like  the  latter,  to  the  section  of  the  genus  Leucosolenia  to 
w^hich  I  have  proposed  to  apply  the  name  Sionplicia.  The 
single  specimen  is  colonial,  consisting  of  about  one  hundred 
individuals  united  together  by  their  bases  only  and  rising 
vertically  upwards  side  by  side  so  as  to  form  a  compact 
colony.  The  spongorhiza  is  not  conspicuous,  being  repre- 
sented by  the  union  of  the  various  individuals  at  their 
bases.  From  the  basal  portions  of  the  individuals,  thus 
united,  arise  numerous  short,  slender,  downward-growing, 
tubular  processes,  which  apparently  serve,  as  in  i.  stolonifer^ 
to  attach  the  colony  to  the  substratum.  The  fully  developed 
Ascon  individuals  attain  a  height  of  about  35  mm.  and  a 
diameter  of  about  25  mm.  Each  is  a  nearly  straight, 
slender,  cylindrical,  thin-walled  tube,  narrowing  slightly 
towards  the  naked,  terminal  osculum.  The  tubes  may 
branch,  especially  near  their  bases.  Under  a  lens  the  outer 
surface  of  each  tube  appears  very  slightly  hispid  and  also 
exhibits  that  longitudinal  striation,  due  to  the  presence  of 
large  oxeote  spicules,  which  is  so  characteristic  of  the  genus 

*  "  Monograph  of  the  Victorian  Sponges,"  Part  I,  p.  46,  Plate  I,  Fig.  2. 
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Ute,  whence  the  specific  name  uteoides.  The  wall  of  the 
tube  is  about  013  mm.  thick,  the  mesoderm  being,  as  in 
L,  stolonifeVj  very  strongly  developed  for  a  Homocoel 
sponge. 

The  skeleton  consists  of  quadriradiate  and  two  kinds  of 
oxeote  spicules.  The  quadriradiates  are  arranged  as  usual 
in  the  thickness  of  the  mesoderm  towards  the  inside  of  the 
sponge- wall,  the  facial  rays  lying  parallel  to  the  gastral 
surface,  the  basal  ray  directed  away  from  the  osculum,  and 
the  apical  ray  projecting  into  the  gastral  cavity.  These 
spicules  are  markedly  sagittal,  the  oral  rays  being  widely 
extended  and  distinctly  recurved  towards  the  basal.  All 
three  facial  rays  are  long  and  slender,  but  the  basal  is  much 
more  so  than  the  orals  and  is  slightly  hastate ;  all  three  are 
fairly  sharply  pointed.  In  an  average-sized  spicule  the  oral 
rays  measure  about  0186  by  00082  mm.  (near  the  base) 
and  the  basal  about  0*31  by  0006  mm.  (near  the  base),  but 
of  course  there  is  a  good  deal  of  variation,  and  I  have 
measured  the  basal  ray  up  to  0*42  mm.  in  length.  The 
apical  rays  are  very  strongly  developed ;  long,  slender  and 
sharply  pointed ;  usually  more  or  less  crooked  and  varying 
greatly  in  length ;  the  average  length  is  perhaps  about 
015  mm.,  but  this  is  often  greatly  exceeded. 

The  oxeote  spicules  may  be  divided  into  two  classes  accord- 
ing to  their  shape,  size  and  position  in  the  sponge.  (1)  Very 
large  spindle-shaped  oxea,  completely  imbedded  in  the  outer 
portion  of  the  sponge  wall  and  arranged  parallel  to  the  long 
axis  of  the  sponge.  These  spicules  are  usually  straight 
and  symmetrically  fusiform,  very  thick  in  the  centre  and 
tapering  gradually  to  a  fine  point  at  each  end.  Fully  grown 
examples  measure  a  little  over  1  mm.  in  length  and  about 
0'065  mm.  in  greatest  thickness  (in  the  centre).  They  are 
placed  pretty  close  together  side  by  side  in  a  single  layer. 
(2)  Much  smaller  oxea  projecting  from  between  the  large 
ones  and  abundantly  echinating  the  outer  surface  of  the 
sponge.  These  spicules  are  rather  slender,  often  slightly 
curved  or  even  crooked,  fairly  gradually  sharp-pointed  at 
each  end,  but  with  the  outer  end  often  bent  slightly  though 
sharply  to  one  side,  like  a  bayonet ;  size  about  0*22  mm.  by 
0*008  mm.  The  colour  of  the  sponge  in  spirit  is  yellowish- 
white. 

As  already  pointed  out  this  species  is  nearly  related  to 
my  Leucosolenia  stohnifer,  but  it  appears  to  be  even  more 

N  2 
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nearly  related  to  Cai-ter*s  L,  asconoides,*  with  which  it 
agrees  not  only  in  general  form  but  also  in  the  UteAikt 
armour  of  huge  spindle-shaped  oxea.  In  L,  asconoideis, 
however,  there  appear  to  be  none  of  the  smaller  oxea  whieli 
so  abundantly  echinate  the  dermal  surface  of  our  species, 
while  the  large  oxea  are  nearly  twice  the  size  of  those  of 
i.  uteoides.  It  is  a  curious  fact  that  in  L,  ascoTioides, 
"  more  or  less  of  the  arms "  of  the  quadriradiates  axe 
"  exserted  between  the  long  aeerates,  so  as  to  give  this  part 
a  minutely  hispid  appearance.  At  first  sight  the  latter  look 
like  mortar-spicules  or  small  aeerates,  but  although  they 
appear  to  serve  the  same  purpose,  they  are  not  so,  but  what 
I  have  stated."  f  In  view  of  this  verj-  definite  statement  it 
appears  tcderably  certain  that  L.  uteoides  is  specifically 
distinct  from  L,  aaconoidea, 

*  Videt  •*  Monograph  of  Victorian  Sponges,"  Part  I,  p.  48. 
.  t  Carter,  **  Annals  and  Magazine  of  Natural  History,*'  Angnst  1886,  p.  18*5. 


Art.  XIV. — TJte  Present  Position  of  the  Snake-bite 

Co7itix>vei'sy, 


By  James  W.  Bakrett,  M.D.,  M.S.,  F.R.C.S.  Eng. 


Demonsiratar  and  Examiner  in  Physiology  in  the  University  of  Melbonmd. 


[Read  November  10,  1892.] 


Tlie  public  and  the  technical  press  have  of  late  been 
occupied  with  discussions  on  the  merit  or  demerit  of  the  so- 
called  strychnine  cure  for  snake-bite,  but  as  usual,  very  little 
definite  evidence  has  been  adduced.  I  have,  therefore, 
thought  it  advisable  to  bring  the  facts  of  the  case  under  the 
notice  of  the  members  of  thi«  Society,  so  that  the  position 
occupied  by  the  rival  disputants  may  be  rendered  perfectly 
(ilear.  Dr.  Mueller  of  Yackandandah,  it  seems,  has  satisfied 
himself  that  a  theory  respecting  the  action  of  snake  poison 
has  been  proved.  He  believes  that  strychnia  is  consequently 
indicated  as  a  remedy.  When,  however,  he  is  asked  to 
substantiate  both  these  propositions,  by  showing  that^ithe 
treatment  is  successful,  he  has  no  further  evidence  to  adduce 
than  the  report  of  cases  of  snake-bite,  real  or  supposed,  in 
wluch  medical  men  assert  that  patients  were  saved  firom 
death  by  the  injection  of  strychnine.  Now,  it  is  obvious 
that  before  reports  of  such  cases  can  be  of  much  value,  it  is 
necessary  to  ascertain  the  percentage  of  individuals  who 
died  from  smike-bite  when  other  modes  of  treatment  were 
adopted.  In  other  words,  snake-bite  is  or  is  not  a  very  fatal 
affection. 

The  object  of  this  communication  is  to  endeavour  to  make 
answer  to  that  question.      In  investigating  it,  I  have  had 
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extensive  recourse  to  tables,  furnished  to  me  by  the  ever 
obliging  Government  Statist,  Mr.  Hayter. 

Table  I,  which  follows,  shows  the  deaths  which  have  taken 
place  from  snake  and  insect  bite  (for  the  two  are  bracketed 
in  returns  together)  in  the  Austmlian  colonies  during  the 
decade  1881-1890.  In  accordance  with  the  foot-npte 
appended  to  this  table,  I  have  rejected  from  further 
consideration  any  deaths  occurring  in  other  colonies  than 
Victoria,  New  South  Wales,  and  Queensland.  You  will 
further  note  that  of  the  total  125  deaths  which  occurred  in 
these  three  colonies  in  the  period  mentioned,  at  least  5  or  6 
are  obviously  due  to  bites  of  other  animals  than  snakes. 
There  is  the  further  probability  that  some  of  the  deaths 
have  been  caused  by  the  enthusiastic  administration  of  alcohol 
to  persons  bitten  or  supposed  to  be  bitten.  However,  to  be 
well  within  the  mark,!  assume  that  125  deaths  represent 
fatal  cases  of  snake-bite,  and  proceed  to  deal  with  them 
accordingly. 


Table  I. 

Deaths  from  Snake  and  Insect-bite  in  the  Australian  Colonies, 

1881  to  1890. 


Yeaks. 

Victoria.* 

N.  S. 

!   Queens- 

- South 

West 

Tasmaniat 

Total. 

Wales, 

land. 

Australiaf 

Australia^ 

1881 

5 

5 

'        5 

•  • 

1 

16 

1882 

6 

•   • 

'        3 

1 

1 

10 

1883 

2 

4 

1 

«  • 

•   • 

1 

7 

1884 

3 

8 

1        •  * 

•   • 

•   • 

11 

1885 

3 

3 

1        3 

1 

•   • 

10 

1886 

4 

5 

{                •   • 

•  • 

•   • 

9 

1887 

9t 

3 

i        8 

•  • 

1 

21 

1888 

3 

5 

i      4 

. « 

•   • 

•   • 

12 

1889 

2 

4 

!      11 

1 

•   • 

•   • 

18 

1890 

2 

10 

;     0 

1 

•   • 

•   • 

19 

Total 

38 

47 

4U 

2 

2 

4 

133 

Note. — There  are  no  deatlis  from  snake-bite  iu  New  Zealand. 

In  Victoria,  in  1891,  tliere  were  5  deaths  from  snake-bite,  and  1  ttora.  iguana-bite. 

*  In  other  years  than  1881  and  1882,  no  distinction  was  regularly  made  in  Victoria  between 
snake  and  itisect- bites.  Two  of  the  deaths  in  the  former  year,  and  1  in  the  latter,  were  front 
insect-bite. 

t  In  the  case  of  these  colonies,  it  is  not  certain  whether  there  were  any  deaths  in  several 
of  the  years,  as  the  cause  was  not  specifically  mentioned  in  the  list  of  causes  of  death. 

X  One  of  these  is  distinguished  as  "  vermin-bite  "  and  1  "  iusecl-bite." 
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It  will  be  seeu  that  in  this  period,  in  the  three  colonies, 
snakes  were  unable  to  kill  more  than  125  persons. 

In  order  to  determine  the  relative  frequency  of  death 
from  snake-bite,  I  next  append  a  table  showing  the  popula- 
tion Tactual  and  average)  of  the  colonies  during  the  same 
perioa. 


Table    II. 

Mean  Populations  of  the  Australasian  Colonies^  1881  to  1890. 


Year. 

Victoria. 

N.  S. 

Queeus- 

South 

West 

Tasmanm. 

New 

Total  Atu- 

Wales. 

land. 

Austiulia. 

Austi'alia. 

Zealaud.* 

tralaaia. 

1881 

868,942 

765,0151  226,522 

276,948 

29,516 

116,437 

492,887 

2,776,262 

1882 

889.720 

798,540  237,611 

289,916 

30,389 

119,473 

509,308 

2,874,957 

1883 

910,130 

838,155 

267,865 

299,012 

31,233 

122,242 

529,292 

2,997,929 

1884 

932,630 

883,145 

294,782 

308,648 

32,829 

125,352 

548,993 

3,126,879 

1885 

956,880 

927,275 

308,789 

313,102 

34,072 

128,160 

566,168 

3,234,446 

1886 

981,860 

969,455 

327,034 

311,254 

37.184 

130,441 

582,306 

3,342,735 

1887 

1,016,750 

1,004,835 

346,545 

311,050 

41,699 

133,802 

596,373 

3,450,391 

1888 

1,054,980 

1,035,705 

361,230 

312,253 

42,312 

137,167 

605,370 

3,549,017 

1889 

1,090,350 

1,066,450 

374,240 

313,751 

43,053 

140,261 

611,716 

3,639,685 

1890 

1,118,500 

1,101,840  385,805  \  316,425 

!                          1 

47,950 

143,733 

620,780 

3,734,685 

Average 

982,374 

939,041  313,042  '  305,235 

1                 1 

36,973 

129,706 

566,319 

3,272,699 

*  Exclusive  of  Maoris. 


Therefore,  the  proportion  of  fatal  cases  of  snake-bite  to  the 
average  number  of  persons  alive  during  the  period  is  shown 
by  the  following  table,  which  gives  : — 


Table  III, 


The  Ratio  of  Deaths  from  Snake-bite  in  each  Colony  during  tlie 

Decade  to  the  average  Population, 


Victoria 

New  South  Wales 
Queensland 
Average 


-  1  to  25,852 

-  1  to  19,980 
.  1  to  7,826 

-  1  to  17,886 


n^ 


The  death-rate  from  snake-bite  in  Queensland  seams  very 
much  higher  than  in  the  other  two  colonies.     The  following 


184     Proceedings  o/  tlte  Moyal  Society  of  Victoi^. 

table   will,   however,   show   the    danger  of   drawing  rash 
conclusions  from  figures  : — 

Table    IV. 

Deatlis  from   Violence  in  tlie  AustrcUian  Colonies,  1881  to  1890« 


Years. 

Viotona. 

N.  S. 
Wales. 

Queens- 
laiul. 

South 
Australia. 

West       Tasmania. 
Australia. 

Now 
Zealand. 

Total. 

1881 
1882 
1883 
1884 
1885 

1887 
1888 
1889 
1890 

849 

841 

908 

799 

846 

942 

1,028 

1,119 

1,186 

1,165 

906 

904 

850 

990 

1,106 

1,083 

1,148 

1,140 

1,110 

1,163 

317 
439 
396 
500 
492 
496 
599 
598 
622 
737 

5,200 

233 
210 
202 
239 
212 
272 
229 
234 
203 
238 

36 
53 
59 
51 
45 
67 
57 
90 
44 
43 

105 

88 

106 

90 

92 

94 

112 

118 

144 

138 

459 
505 
494 
548 
517 
571 
655 
513 
508 
521 

2,905 
3,040 
3.015 
3,226 
3,310 
3,625 
3,723 
3,807 
3,822 
4,005 

Total 

9,678 

10,400 

2,277 

545       ;  1,087 

5,191 

34,378 

Table  V. 

Tli^  Ratio  of  the   2otal  Deaths  from  Snahe-hite  duHng  the  Decade 

to  the  Total  Deaths  from   Violence. 


Victoria 

New  South  Wales 
Queensland   - 
Average 


1 
1 
1 
1 


to 
to 
to 
to 


254-7 
221-3 
180 
202 


The  following  table  shows  the  ratio  of  the  total  deaths 
from  violence  during  the  decade  to  the  average  population:  — 


Table  VI. 


Victoria 

New  South  Wales. 
Queensland   - 
Average 


1  to  101-5 

1  to  90-3 

1  to  61-2 

1  to  84-3 


It  will  thus  be  seen  that  although  the  ratio  of  deaths  from 
snake-bite  to  the  average  population,  and  also  to  the  total 
deaths  from  violence,  is  higlier  in  Queensland  than  in  the 
other  two  colonies,  the-  i-atio  of  deaths  from  violence  to  the 
average  population  is  also  higher.  Consequently  it  is  unsafe 
to  infer,  from  the  evidence  furnished,  that  snake-bite  is 
necessarily  a  more  fatal  affection  in  Queensland  than  in  the 
other  colonies. 
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From  this  mass  of  figures  we  arrive  at  a  general  conclusion 
that  snake-bite  is  one  of  the  most  insignificant  causes  of 
death  in  our  midst.  Foi-  example,  in  the  three  years  1887- 
88-89  more  persons  died  in  Victoria  from  hydatid  disease 
than  were  killed  by  snakes  in  Australia  during  the  decade. 
Anyone  who  cares  to  look  through  Mr.  Hayter's  tables  will 
find  that  the  snake-bite  contribution  is  a  veiy  small  one. 

In  187G,  a  Committee  was  appointed  by  the  Medical 
Society  of  Victoria  which  experimented  in  a  methodical 
way.  The  Committee  consisted  of  Drs.  M*Crea  (Chairman), 
T.  M.  Gir^lestone,  E.  Barker,  J.  E.  Neild,  A.  Bowen,  R 
Smith,  J.  T.  Dempster,  and  Professor  J.  D.  Kirkland.  The 
particular  value  of  the  work  done  by  this  Committee  lay  in 
the  fact  that  it  found,  with  antidotes  then  in  use,  the 
recovery  of  a  dog  from  snake  virus  injected  hypodermically 
was  chiefly  a  matter  of  dosage.  None  of  the  dogs  used 
recovered  when  half  a  giain  of  fiesh  liquid  poison  was 
injected.  They  further  found  that  tiger  snakes  Sit.  to  4ft. 
long  injected  on  an  average  from  1  to  IJ  grains  of  liquid 
poison,  a  quantity  believed  by  analogy  to  be  barely 
sufficient  to  kill  a  man.  One  grain  of  tiger  snake  venom, 
if  injected  fairly  into  the  skin,  would  be  approximately  a 
dangerous  dose.  It  is,  however,  quite  possible  that  a  snake 
driving  its  fangs  through  the  skin  finds  it  difiicult  to 
administer  tlie  full  dose,  if  the  snake  bites  through  clothing, 
tlie  chances  of  a  fatal  issue  are  diminished.  On  the  other 
hand,  in  the  ease  of  some  of  the  Indian  snakes,  allied  in 
chaiactei*  to  the  Australian  black  and  tiger  snake,  the  dose 
of  poison  injected  amonnts  to  from  10  to  13  grains.  Com- 
ment is  needless. 

Furthermore.  Dr.  M'Crea,  in  1870,  forwarded  a  circular  to 
a  number  of  n)edical  practitionei*s  asking  them  for  infoima- 
tion  on  the  subject  of  snake-bite.  In  answer,  he  found  that 
253  cases  of  snake-bite  had  occurred  in  the  practice  of  a 
numl>er  of  medical  practitioners,  and  that  of  these  only  25, 
or  10  per  cent,  terminated  fatally.  Various  methods  of 
treatment  had  been  adopted. 

It  .seems,  therefore,  thyt  fatal  results  from  snake-bite  are 
not  common,  and  ciin  scarcely  take  place  unless  the  condi- 
tions are  favoui-able  to  the  snake.  Nevertheless,  if  snake-bito 
were  responsible  ibr  only  one  death  in  the  deciide,  one  would 
hail  with  pleasure  the  remedy  which  would  ol>viat(i  t\\fb 
repetition  of  such  an  accident ;  and  my  object  in  ref<?rring 
to  these  figures  is  not  to  unde.r-rate  the  value  of  any  remedy. 
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but  to  show  the  difficulty  of  being  accurate  in  forming 
conclusions  respecting  its  value. 

These  facts  are  so  well-known  that  I  must  apologise  for 
restating  them.  I  have  mentioned  them  in  outline  simply 
as  part  of  the  argument.  In  fact,  if  the  name  of  other 
remedies  used  in  the  past  be  excised  from  old  reports  in  the 
Journal,  and  the  word  strychnia  be  substituted,  the  descrip- 
tion would  parallel  the  present  accounts  of  the  efficacy  of 
strychnia. 

If,  then,  a  discoverer  of  a  snake-bite  antidote  has  to  refer 
to  mortality  tables  as  a  proof  of  its  success,  he  has  a  small 
margin  to  work  on.  He  is  dealing  with  a  disease  which  is 
iiot  usually  intractable. 

The  public  reports  of  cases  may  be  referred  to  as  evidence 
of  its  value,  but  apart  from  preceding  facts  altogether,  1 
would  ask  anyone  who  is  inclined  to  attach  any  value  to 
such  statements  to  think  for  a  moment  what  they  mean. 
Men,  women,  or  children  of  different  physiological  resistance 
and  vigour  bitten,  or  supposed  to  be  bitten,  by  snakes  of 
different  age,  biological  characters,  and  virus-producing 
capacity,  the  punctures  made  into  skins  of  different  thickness 
and  in  different  parts  of  the  body — treatment  of  various 
kinds  adopted.  Are  there  here  not  enough  variables  to 
cause  grave  doubt  as  to  the  value  of  a  new  variable 
introduced  in  the  form  of  strychnia?  Again,  public  reports 
of  cases  have  been  held  to  prove  such  extraordinary  theories 
in  medical  history  that  one  may  be  pardoned  for  receiving 
them  with  great  caution.  As  stated,  other  remedies  for 
snake-bite  have  been  similarly  commended  at  the  hands 
of  their  demonstrators  in  the  columns  of  the  Australian 
Medical  Journal. 

There  is  one  method  by  which  the  value  of  strychnia  as  a 
remedy  may  be  settled,  viz.,  by  resort  to  experiments  on 
animals  on  which  the  action  of  snake  poison  does  not  to  all 
appearances  differ  materially  from  that  in  the  ease  of  man. 
From  this,  however.  Dr.  Mueller  dissents,  though  he  refers 
to  experiments  made  on  animals  in  support  of  his  theory. 

The  evidence  adduced  serves  to  show  that  there  is  no 
warrant  for  believing  strychnia  to  be  of  any  value  as  an 
antidote  for  snake-bite  ;  but  there  is  no  warrant  for  asserting 
that  it  is  valueless.  By  the  experimental  method  alone,  can 
the  vexed  question  be  settled. 


Art.  XV. — Sneezing:    Fallacious  Observations. 


By  James  W.  Barrett,  M.D.,  M.S.,  F.R.C.S.  Eng. 

Demonstrator  and  Examiner  in  Physiology  in  the  University  of  Melbourne. 


[Read  December  8,  1892.1 


In  the  last  edition  of  '*  Fosters  Physiology,"  there  occur 
the  following  passages  : — "  Coughing  consists  in  the  first 
place  of  a  deep  and  long-drawn  inspiration,  by  which  the 
lungs  are  well  filled  with  air.  This  is  followed  by  a  complete 
closure  of  the  glottis,  and  then  comes  the  sudden  forcible 
expiration,  in  the  midst  of  which  the  glottis  suddenly  opens, 
and  thus  a  blast  of  air  is  driven  through  the  upper  respira- 
tory passages.  The  afferent  impulses  of  this  reflex  act  are 
in  most  cases,  as  when  a  foreign  bod}'^  is  lodged  in  the  larynx 
or  by  the  side  of  the  epiglottis,  conveyed  by  the  superior 
laryngeal  nerve.  But  the  movement  may  arise  from  stimuli 
applied  to  other  branches  of  the  vagus." 

"  In  sneezing,  the  general  movement  is  essentially  the 
same  (as  in  coughing),  except  tlmt  the  opening  from  the 
phaiynx  into  the  mouth  is  closed  by  the  contraction  of  the 
anterior  pillars  of  the  fauces,  and  the  descent  of  the  soft 
palate,  so  that  the  force  of  the  blast  is  driven  entirely 
through  the  nose.  The  afferent  impulse  is  usually  given 
from  the  nasal  branches  of  the  fifth."  When  sneezing, 
however,  is  produced  by  bright  light,  the  optic  nerve  would 
seem  to  be  the  aflerent  nerve. 

In  Landois  and  Stirling,  sneezing  is  described  as  consisting 
"  of  a  sudden  violent  expiratory  blast  through  the  nose  for 
the  removal  of  mucus  or  foreign  bodies  (the  mouth  being 
rarely  open),  after  a  simple  or  repeated  spasm-like  inspiration 
(the  glottis  remaining  open)." 

In  "  McKendrick's  Physiology,"  coughing  and  sneezing  are 
described  as  powerful  expirations,  in  which  the  air  is  driven 
through  the  oral  cavity  in  the  first,  and  through  the  nasal 
passages  in  the  second. 
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"  Hermann's  Physiology  "  contains  the  following : — "  The 
expulsion  of  foreign  particles.  Such  explosive  expiration  is 
called  sneezing  when  the  nasal  cavities  aie  concerned,  and 
coughing  when  the  irritant  is  in  the  larj^nx." 

Each  is  accompanied  by  a  noise  produced  by  the  sudden 
bursting  open  of  a  closed  aperture,  which  in  sneezing  is 
found  by  the  opposition  of  the  velum  palati  to  the  pharyn- 
geal wall,  and  in  coughing  by  the  opposed  vocal  cords. 

In  **  Carpenter's  Physiology  "  it  is  stated  "  the  difference 
between  coughing  and  sneezing  is  this,  that  in  the  latter  the 
communication  between  the  larynx  and  the  mouth  is  partly 
or  entirely  closed,  by  the  drawing  together  of  the  sides  of 
the  velum  palati  over  the  back  of  the  tongue,  so  that  the 
blast  of  air  is  directed  more  or  less  completely  through  the 
nose  in  such  a  way  as  to  carry  off  any  source  of  irritation 
there.  Of  the  purely  automatic  character  of  the  movement  of 
sneezing  there  can  be  no  question,  since  it  cannot  be 
imitated  voluntarily." 

In  ** Kirk's  Handbook  of  Physiology  "  we  find  ''the  same 
remarks  that  apply  to  coughing  are  exactly  applicable  to  the 
act  of  sneezing,  but  in  this  instance  the  blast  of  air  escaping 
from  the  lungs  is  dii*ected  by  an  instinctive  contraction  ot  the 
pillars  of  the  fauces,  and  descent  of  the  soft  palate,  chiefly 
through  the  nose,  and  any  offending  matter  is  expelled." 

.In  "Huxley's  Elementary  Physiology  "  it  is  stated  "in 
sneezing,  the  cavity  of  the  mouth  is  described  as  being  shut 
off  from  the  pharynx  by  the  approximation  of  the  soft  j>alate 
and  the  base  of  the  tongue,  the  air  l>eing  forced  through  the 
nasal  passages." 

AH  these  writers,  then,  are  agreed  in  describing  sneezing 
as  a  modified  respiratory  act,  in  which  air  is  blown  through 
the  nose,  and  most  of  them  assume  that  it  consequently 
serves  the  pur[x>se  of  driving  irritating  substances  from  the 
nose. 

On  the  other  hand,  in  one  of  the  most  recent  works  on 
the  diseases  of  the  nose  (Greville  MacDonald,  published 
1892),  one  finds  the  following  reference  to  sneezing: — 
"  Again,  it  may  be  doubted  whether  the  physiological 
reflexes  can  be  considered  in  any  way  beneficial.  Sneezing, 
it  may  be  argued,  is  not  of  any  use  in  driving  irritating 
particles  from  the  nose,  seeing  that  it  consists  essentially 
in  a  closing  of  the  palate  during  spasmodic  expiration,  and 
thus  prevents  the  current  of  air  from  passing  through  the 
nose.      But  we  probably  find  the  most  accurate  explanatioa 
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of  the  phenomenon  in  the  following  considerations  : — On  the 
entrance  of  an  irritating  particle  into  the  nose,  the  primary 
object  of  the  reflex  phenemonon  is  to  increase  the  flow  of 
mucus,  not  only  for  the  sake  of  interposing  some  nonr 
irritating  substance  between  the  sensitive  membrane  and  the 
Ibreign  particle,  but  even  more  for  the  pui'pose  of  washing  it 
away.  This  increased  flow  is  produced  by  a  double 
mechanism.  In  the  first  place  there  is  a  supply  of  more 
blood,  and  the  stimulation  of  the  secreting  cells,  through 
nerve  influence ;  and  in  the  second,  there  is  an  increase  of 
vascular  pressure  from  over-filling  of  the  venous  sinuses,  as 
described  in  Chapter  I.  Now,  this  pressure  on  the  venous 
sinuses  must  be  enomiously  increased  by  the  convulsive 
respiratory  act  comprised  in  sneezing.  This  latter  consists 
in  a  violent  contraction  of  the  diaphragm,  &c.,  together  with 
the  closing  of  the  glottis  and  the  post-nasal  space,  by 
contraction  of  the  velum  and  the  superior  strictors  and  of 
the  buccal  orifice  by  the  approximation  of  the  tongue 
firmly  to  the  teeth  and  hard  palate ;  in  fact,  every  possible 
movement  is  thrown  into  action  to  prevent  the  exit  of  air 
fi'om  the  larynx,  mouth,  and  nose.  What  is  the  immediate 
consequence  of  this  ?  Increase  of  the  inti'a-thoi'acic  pressure, 
which  necessarily  increases  the  intra-vascular  tension, 
especially  in  the  veins,  and  hence  in  the  venous  sinuses  of 
the  nose.  The  act  of  forcible  expiration,  with  all  the  outlets 
fi'om  the  thorax  closed,  if  voluntarily  induced,  i.e.,  without 
the  preliminary  iiritation  in  the  nose,  is  scarcely  operative 
in  producing  the  eSect  described,  and  it  is  probably  only 
when  the  nerve  stimulation  is  excited  at  the  same  time,  and 
the  gland  cells  are  set  working,  that  this  increase  in  the 
venous  pressure  is  of  some  additional  assistance." 

Reviewing  these  conflicting  statements,  we  find  difierence 
in  matters  of  fact,  and  necessarily  in  the  inferences  drawn 
from  them.  Of  the  inaccuracy  of  the  description  of  sneezing 
given  in  "  Foster's  Physiology  '*  and  the  other  works  referred 
to,  there  can  be  no  question.  The  process  seems  to  be 
si^jilar  to  that  followed  in  coughing,  with  the  following 
amongst  other  distinctions: — (1)  That  it  is  entirely  in volun- 
tlu*ily.  (2)  That  it  is  caitsed  mainly  through  stimulation  of 
the  anterior  portion  of  the  nose.  Stimulation  of  the  posterior 
portion  of  the  nose  generally  results  in  coughing.  (3)  Tliat 
the  forced  expiration  is,  if  anything,  more  marked  than  in 
coughing.  (4)  That  the  an-  in  persons  with  normal  palate 
(and   apart  from  voluntary  efforts  modifying  the  act)  is 
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driven  entirely  through  the  mouth  ;  that  is  to  say,  that  the 
palate  is  probably  pressed  firmly  back  against  the  pharynx 
so  as  to  completely  cut  off  communication  with  the  nose. 
The  peculiar  noise  made  in  sneezing  is  probabl}'^  produced  by 
the  impact  of  the  imprisoned  air  on  the  back  of  the  hard 
palate,  combined  with  certain  modification  of  the  shape  of 
the  mouth  produced  by  movements  of  the  tongue  and  lips. 
In  coughing,  on  the  other  hand,  it  would  seem  that  the  com- 
munication between  the  nose  and  throat  is  not  necessarily 
cut  off,  and  that  the  air  sometimes  passes  through  the  nose 
as  well  as  the  mouth,  and  that  special  movements  of  the  lips 
and  tongue  are  certainly  different,  if  not  absent  altogether. 
The  mouth  is  generally  opened  more  widely  in  coughing,  and 
the  noise  produced  by  a  cough  is  very  different  from  that 
produced  in  sneezing.  The  one  is  laryngeal  in  the  main,  the 
other  is  chiefly  buccal. 

It  is  possible  that  the  glottis  has  nothing  to  do  with 
sneezing,  and  that  the  obstruction  is  entirely  pharyngeal. 
If,  however,  there  is  a  closed  glottis,  it  is  probable  that  the 
mode  in  which  it  is  opened  in  the  two  cases  is  somewhat 
different.  Coughing  has,  at  all  events,  sometimes  a  definite 
object  to  serve.  It  serves  for  the  removal  of  irritating 
particles  from  the  air  passages,  and  it  is  quite  likely  that  the 
glottis  may  be  differently  disposed  in  sneezing.  Hence  the 
absence  of  glottic  noise  in  sneezing.  The  statement  that  the 
blast  of  air  in  sneezing  is  driven  through  the  nose  has 
originated,  I  think,  in  the  following  manner: — The  observa- 
tions have  been  necessarily  almost  entirely  personal,  and  as 
usual  the  introspective  method,  if  the  term  can  be  used  in 
this  sense,  has  again  proved  fallacious.  When  people  sneeze, 
they  feel  first  a  profound  irritation  in  the  anterior  part  of 
the  nose.  If  this  persists,  there  follow  some  long  and  deep 
inspirations,  then  a  violent  expirator}'-  effort  with  possible 
closure  of  the  glottis  or  some  part  of  the  pharynx ;  the 
obstruction  is  suddenly  overcome,  and  the  air  expelled 
through  the  mouth  with  the  characteristic  noise.  Usually 
there  follows  almost  immediately  a  gush  of  watery  ^uid 
from  the  nose,  which  is  evidence  of  increased  secretion. 

Now,  putting  these  facts  together,  those  who  first  described 
the  process  of  sneezing,  confused  as  usual  inference  and  fact. 
They  knew  that  coughing,  at  all  events,  served  the  one 
purpose  of  removing  foreign  bodies  from  the  air  passages. 
They  inferred  justly  or  unjustly  that  sneezing  was  adapted 
to  remove  foreign  bodies  from  the  anterior  portion  of  the. 
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nose  by  means  of  the  blast  of  air.  They  felt  the  irritation 
of  the  nose,  and  found  that  sneezing  was  usually  followed 
by  relief  Without  examining  carefully  the  act  of  sneezing, 
to  see  whether  the  air  did  or  did  not  go  through  the  nose, 
they  assumed  tliat  it  did,  hence  the  description.  It  is  of 
course  possible  that,  in  some  cases  where  observation  was^ 
made,  abnormal  conditions  of  the  palate  may  have  permitted 
portions  of  the  air  to  get  to  the  nose.  As  the  act  of  sneezing 
is  involuntary,  while  that  of  coughing  is  not,  it  is  impossible 
to  study  the  phenomena  of  the  former,  except  in  an  im- 
promptu and  largely  subjective  manner.  The  vocal  cords, 
can  be  examined  with  the  laryngoscope  in  coughing,  but  not 
in  sneezing.  Objective  examination  in  sneezing  is  very 
limited,  by  reason  of  the  nature  of  the  act.  It  seems  to  me, 
however,  perfectly  clear  that  we  have  another  example  of  the 
manner  in  which  hypothesis  has  biassed  observers.  They 
have  unconsciously  endeavoured  to  make  the  facts  tit  the 
theory.  An  observation  once  made  and  stated  by  a  com- 
petent authority  has  probably  been  copied  from  one  work 
into  another,  until  of  late  years  the  great  importance  given 
to  physiological  respiratory  reflexes  by  physicians  has  caused 
the  matter  to  be  more  closely  investigated. 

Greville  MacDonald's  ingenious  theory  of  the  value  of 
sneezing,  physiologically,  may  or  may  not  be  accurate. 
The  fact,  however,  that  patients  suffering  from  eye  disease 
frequently  sneeze  when  exposed  to  a  strong  light,  indicates 
the  necessity  for  caution  before  assuming  that  sneezing  has^ 
any  value  whatever.  It  may  have  as  little  to  do  with 
normal  physiological  function  in  the  human  being  as  appa- 
rently has  the  patellar  reflex,  the  cremasteric  reflex,  or 
some  other  of  the  general  reflexes.  If  sneezing  is  essential 
to  the  removal  of  a  foreign  body  from  the  anterior  portion 
of  the  nose,  it  is  very  difficult  to  understand  why  coughing 
or  blowing  through  the  nose  would  not  be  equally  serviceable. 
As  Greville  MacDonald  justly  observes,  "  it  is  quite  certain 
that  sneezing  alone  cannot  produce  the  rush  of  fluid  from 
the  nose.  It  requires  a  local  determining  agent.  At  present^ 
it  seems  to  me  the  only  conclusion  that  can  be  safely  arrived 
at,  is  the  Agnostic  one."  Greville  MacDonald's  explanation 
is  plausible,  and  has  the  merit,  as  far  aa  I  know,  of  standing 
alone. 

How  much  more  fallacious  observation  of  a  similar 
character  exists  in  all  departments  of  science,  it  is  impossible 
to  conjecture,  but  I   think  it  fairly  certain   that,  if  the 
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treatment  of  diseases  of  the  nose  had  not  become  organised 
into  a  special  department  of  medicine,  it  would  have  been 
assumed  that  the  significance  of  the  respiratory  reflex  was 
fully  understood.  My  object  in  drawing  attention  to  the 
matter  is — (1)  To  put  the  facts,  as  far  as  possible,  before 
members.  (2)  To  stimulate  observation,  which  from  the 
necessity  of  the  case  must  be  largely  personal.  (3)  To  give 
another  example  of  the  manner  in  which  good  observera  are 
biassed  by  the  teleological  assumption.  (4)  Of  the  manner  in 
which  such  fallacious  observations  lead  men  to  accept  explauii- 
tions  which  wrongly  colour  the  work  of  those  who  have  to 
apply  them  in  practical  life.  An  accurate  statement  of  facts 
with  regard  to  sneezing,  would  probably  have  stimulated 
inquiry  into  the  relation  between  nasal  disease  and  asthma, 
at  a  much  earlier  date  than  1871,  when  attention  was  first 
drawn  to  the  matter  by  Voltolini. 


Art.  XVI. — Phydccd   Constants  of  Tliallium, 

(With  Plate  XVII.) 

Bv  W.  HuEY  Steele,  M.A. 

[Read  November  10,  1892.] 

Being  in  possession  of  a  piece  of  thallium,  and  being 
unable  to  find  its  constants  in  the  ordinary  books  of  reference, 
I  determined  a  few  of  them  as  follows.  The  investigation 
was  conducted  in  the  Physical  Laboratory  of  the  University 
of  Melbourne. 

(1)   Coefficient  of  Expansion. 

A  piece  of  the  thallium   was  drawn   into  a  wii'e  about 
fourteen  inches  long,  the  ends  cut  oft'  square,  and  a  nick 
made  near  each  end.     It  was  put  into  a  glass  tube  through 
which  steam  could  be  passed  at  will  from  a  small  boiler. 
The  ends  of  the   tube  being   firmly  clamped,  micrometer 
microscopes  were  focussed  on  the  ends  of  the  wire.     These 
instruments,  supplied  by  the  Cambridge  Scientific  Instru- 
ment Co.,  read  to  ^uhisTi  inch.     The  positions  of  the  ends  of 
the  wire  and  of  the  outer  and  inner  edges  of  each  nick  were 
observed,   the   observations  being   repeated   several    times. 
The  temperature  of  the  thallium  was  assumed  to  be  that 
indicated  by  a  thermometer  leflb  lying  beside  the  glass  tube 
all  night,  16*8°  C.     Steam  was  then  passed  along  the  tube 
till  it  was  fairly  dry,  and  after  about  fifteen  minutes,  the 
observations  of  the  positions  of  the  nicks  and  ends  of  the 
wire  were  repeated,  the  temperature  being  assumed  to  be 
100°  C.     The  gain  in  length  of  the  whole  wire  was  observed 
to  be  •02()1    inch,   between  the  outer   edges  of  the   nicks 
•O25o  inch,  and  between   inner  edges    0255  inch.     On  re- 
placing the  glass  tube  by  a  scale,  the  length  of  the  wire  was 
found  to  be  13'83  inch,  and  the  distance  between  the  nicks 
13*69  inch.     Dividing  the  increase  in  length  by  the  rise  in 
temperature  (83*2°),  and  by  the  length   measured,   the  co- 
efficients come  out  0000227,   0000224,   0000224,  giving  as 
mean  result  0000225. 

O 
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(2)  Specific  Resistance. 

I  at  first  made  several  determinations  of  the  resistance  of 
the  thallium,  in  the  form  of  short  thick  wires,  and  compared 
its  resistance  with  silver,  and  atterwards  with  lead,  and 
separately  determined  the  resistances  of  the  specimens  used 
in  comparison.  I  found  it  much  more  accurate  however 
to  draw  the  thallium  into  a  finer  wire,  and  determine  its 
resistance  directly.  This  was  done  with  a  resistance  box, 
with  a  shunt  on  the  variable  arm.  It  was  measured  several 
times  at  slightly  different  temperatures,  as  shown  in  the 
following  table :  — 


t 

r 

1 

1 

R^       1 

R 

21 
218 
221 
22^1 

•16 
•16 
•16 
•17 

5-80 
6-55 
6^87 
1-95 

•1557 
•1662 
•1664        i 
•1564 

•1561 
•1551 
•1561 
•1561 

t  is  the  temperature  centigrade,  r  and  s  are  the  two 
resistances  in  parallel  which  balance  the  resistance  of  the 

thallium.  R^  is  -'^*^,  the  observed  resistance  of  the  thallium, 
and  R  is  the  resistance  at  20°  C,  reduced  by  the  coefficient 
•0039  {vid.  inf.)  The  length  of  the  thallium  was  46  14  cm., 
and  the  mean  value  of  diameter  measured  at  different  parts 
along  it  was  0874  cm.,  the  mean  error  in  measuring  it  being 
•0005  cm.     The   specific   resistance   at  20°  C.  is   therefore 

TT  X  -0437*  X    1551  X  10^    20170 

(3)   Variation  of  Resistance  with  Temperature. 

To  determine  this,  the  tiiallium  was  made  into  a  small 
coil,  and  immersed  in  a  large  beaker  of  water,  with  a  ther- 
mometer about  the  middle  of  the  coil.  The  thallium  was 
connected  with  the  teiminals  of  a  slide  metre  bridge  by 
means  of  two  stout  pieces  of  copper,  to  which  it  was  firmly 
bound,  and  whose  resistance  was  found  to  be  about  xJ^  of 
that  of  the  thallium.  The  resistance  of  the  thallium  was 
balanced  with  an  approximately  equal  resistance  of  German 
«ilver,  which  was  taken  as  an  arbitrary  unit  to  measure  the 
resistance  of  the  thallium  at  different  temperatures.  By 
means  of  a  veiy  sensitive  galvanometer,  the  slider  could  be 
adjusted  to  -1  mm.,  while  the  whole  change  in  position  for 
a  rise  of  80®  C.  was  about  70  mm.     In  reducing  the  bridge 
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readings  to  resislances,  correction  was  made  for  the  fact  that 
the  middle  point  of  the  wire  was  not  the  electrical  centre, 
which  was  3*3  mm.  to  one  side,  and  the  resistances  were 
diminished  by  1  per  cent,  of  the  cold  resiotance  of  the 
thallium  on  account  of  the  copper  connections.  Two  inde- 
pendent sets  of  observations  were  made,  and  from  each  the 
coefficient  at  20°  0.  was  calculated  by  the  method  of  least 
squares.  The  figures  from  which  the  calculations  were  made 
Are  given  in  the  annexed  table  : — 


-/ 


Sei 

'  1. 

1 
\ 

Set 

2. 

t 

R 

t 

1 

R 

17-8 

•987 

16-2 

1017 

30-5 

1-035 

321 

1-079 

41-4 

1-074 

48-2 

1-143 

51-7 

1102 

61-4 

1-196 

62-1 

1-154 

79-8 

1-274 

80-3 

1-227 

99 

1-357 

98-8 

1-312 

1 
1 

85-1 
72-2 
67-5 

1-298 
1-246 
1-220 

The   values   of  the   coefficient  from  tbe  above  tables  are 
•00394  and  00400. 

Having  determined  these  values  by  means  of  the  slide 
bridge,  I  proceeded  to  verify  the  result  by  measuring  the 
resistances  with  a  resistance  box,  and  shunt  as  described 
above.  Two  independent  sets  of  observations  were  made  as 
before.  The  observed  values  are  given  in  the  following 
table : — 


Set 

3. 

1 
1 

t 

Sei 

4. 

t 

1 

R 

R 

18-1 

•2054 

17^3 

•2134 

32 

1 

•2162 

59-3 

•2490 

40-6 

-2228 

80^9 

•2679 

53 

-2329 

99^3 

•2812 

60-7 

•2381 

!         54 

•2456 

72-1 

I 

•2188 

i         24-9 

1 

•2232 

o  2 
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The  values  of  the  coefficients  fix)ra  sets  3  and  4  are 
•()0384«  and  00391.  The  mean  of  these  four  gives,  as 
the  coeffiicient  at  20°  C,  00392.  This  is  larger  than  the 
value  for  most  metals  other  than  iron. 


(4)   Thermo  Electkic  Height. 

As  I  had  a  piece  of  pure  silver,  and  no  other  metal  pure, 
I  resolved  to  find  the  thernio  electric  height  of  thallium 
with  regard  to  silver,  and  assume  Professor  Tait*s  result  for 
silver  in  order  to  obtain  the  absolute  value  for  thallium. 
Having  done  so,  it  was  found  that  the  thallium  line  thus 
determined,  crossed  Professor  Tait's  copper  line  at  about 
70°  C,  and  that  copper  was  thereiore  an  exceptionally 
favourable  metal  with  which  to  compare  thallium.  I  there- 
fore obtained  pure  copper  and  compared  thallium  with  it,, 
and  found  that  thallium  was  further  below  copper  than 
below  silver;  and  on  finally  trying  copper  and  silver,  I  found 
the  lines  should  be  very  much  closer  together  than  they  are- 
in  Professor  Tait's  diagram,  and  that  copper  should  be  above 
silver  and  not  below  it.  I  therefore  purified  some  lead,  and 
constructed  a  diagram  of  my  own  for  the  four  metals — lead^ 
thallium,  copper  and  silver.  To  obtain  pure  lead,  I  dissolved 
some  sheet  lead  in  nitric  acid,  and  precipitated  it  as  sulphate 
by  adding  dilute  sulphuric  acid.  The  sulphate  thus  obtained 
was  heated  with  carbonate  of  soda  and  cream  of  tartar  in  a 
Hessian  crucible  in  an  injector  furnace,  and  lead  obtained 
which  was  assumed  pure,  though  it  contained  a  trace  of 
potassium.  1  used  an  astatic  low  resistance  galvanometer 
with  a  lamp  and  scale,  at  a  distance  of  about  four  feet,  the 
scale  divisions  being  fortieths  of  an  inch.  The  resistance  of 
the  galvanometer  was  somewhat  less  than  an  ohm,  but  with 
the  leads  and  the  wires  of  the  therm o  electric  circuit,  the 
resistance  was  a  little  over  an  ohm.  So  low  an  E.M.F.  as 
•00000 1  volt  or  100  absolute  units  gave  a  deflection  of  one 
scale  division.  This  appears  to  be  about  30  times  as 
sensitive  as  the  one  used  by  Professor  Tait  twenty  years 
ago.  To  determine  the  exact  value  of  a  scale  division,  the 
galvanometer  was  joined  in  series  with  an  ordinary  Daniell 
cell  and  various  high  resistances,  and  immediately  after  or 
before  its  E.M.F.  compared  with  a  Latimer  Clark  cell,  by 
means  of   a    condenser    and    balliatic  galvanometer.      In 
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examining  the  thermo  electric  power  of  two  metals,  I  twisted 
together  their  ends  and  coiled  the  joint  round  the  bulb  of  a 
thei-mometer,  immersing  the  whole  in  a  bath  of  olive  oil. 
The  other  junction  was  kept  in  a  large  beaker  of  cold  water 
with  a  thermometer  in  it,  which  was  observed  from  time  to 
time,  and  if  necessary,  correction  made  for  the  rise  of 
temperature.  This  rise  was  never  more  than  a  degree,  the 
corresponding  correction  being  one  or  two  scale  divisions. 
The  relation  between  the  observed  values  of  temperature  and 
galvanometer  reading  is  parabolic,  and  if  we  express  the 
excess  of  the  temperature  of  the  hot  junction  over  the  cold 
by  t,  and  the  number  of  scale  divisions  by  s,  then  8=  a  t  + 
b  t^  is  the  connection  between  8  and  t,  where  a  and  6  are 
constants  to  be  determined  preferably  by  the  method  of  least 
squares,  as  was  done  with  each  set  of  observations,  though 
the  operation  is  rather  laborious.  The  following  table  may 
be  taken  as  typical  of  the  accuracy  attained  : — 


T 

8 

/ 

( observed ) 

19 

0 

76 

114 

73 

107 

70 

102 

76 

115 

131-7 

206 

IriO 

202 

180-3 

249 

200 

259 

184 

249 

179 

246 

161 

232 

{calculated) 


0 
119 
112 
108 
119 
201 
199 
249 
260 
250 
247 
232 


In  this  case,  the  metals  being  thallium  and  lead,  the 
resistance  of  the  circuit  was  1*395  ohm.  The  equation  to 
the  parabola,  represented  by  the  first  and  second  columns, 
is  s  =  2'S6t  -  00512^2  ^i^^j.^  t  =  T  -  19.  A  Daniell 
cell,  when  used  to  charge  a  condenser,  gave  a  throw  of 
276*3  sc.  divs.;  a  Latimer  Clark  cell  gave  34?6-4 ;  the  E.M.F. 
of  the   Daniell   is  thus— 1*435  x  276*3  -^  346*4  =  1*144. 
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The  same  Daniell,  when  connected  in  series  with  the  gal- 
vanometer, gave  a  deflection   g  for  resistance  iJ.     If  the 


9 

R 

142-5 

12000 

176 

10000 

195 

9000 

246 

7000 

287 

6000 

213 

8000 

• 

1144 


current  through  the  galvanometer  be  k  g,  then  -^    =  k  g^ 
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or  k  =  '^.      Now   the   mean   value  of  JB  cy  is   1729000, 


1144 


therefore  k  =  1729000-  ^^  ^  ^®  ^^®  electromotive  force  of  the 
thermal  circuit,  and  r  its  resistance,  then  e  =  k8  7\  or  the 
electromotive  force  corresponding  to  one  scale  division  is 

1729000     ^'^^^'  ^^^  ^^^  absolute  units  of  electromotive  force. 
Now  6-  =  2*36^  —   00512^^,  or  if  we  measure  the  tem- 
perature from  the  neutral   point  of  the  two  metals,  s  = 
005 1 2  r*^.     If  the  temperatures  be   the  neutral   point,  and 
100°  above  or  below  it,  and  if  ni  be  the  relative  Thomson 
effect,  then  512  x  923  =  5000 7/1,  and  m  =  '94. 

To   find   the   neutral    point — '^^  =  0,   i.e.,    2-36  -  2    x 

•00512^  =  0,  t  =  230,  i.e.,  249°  C;  the  height  at  0°  C.  is 
therefore  249  X  '94  =  234.  The  thermo  electric  height  of 
thallium  above  lead  is  thus — 234  —  -94^,  t  here  being 
temperature  centigrade. 

Another  similar  but  independent  set  of  observations 
gave  as  the  height  198  —  '65  t,  the  mean  of  these  being 
217  -—  '79  t.  Of  the  fuur  metals,  each  pair  was  taken 
together,  and  the  following  results  obtained.  In  each  case 
the  higher  metal  is  the  first : — 

1.  Thallium-Lead    -  -  217-     "79^ 

2.  Copper-Thallium  -  43  +  1*79^ 

3.  Copper-Lead       -  -  252+106^ 

4.  Copper-Silver     -  -  12  -h     '10^ 

5.  Silver-Thallium-  -  40  -f-  147^ 
0.    Silver-Lead         -  -  206  +  1'35^ 

If  we  add  the  Thallium-Lead  to  the  Copper-Thallium,  we 
get  260  -H  100  ty  which  agrees  fairly  well  with  the  directly 
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observed  value  of  Copper- Lead.  The  results  with  the  silver 
are  not  very  consistent.  Various  diagrams  can  be  con- 
structed from  the  above  observations,  but  the  nearest  to  the 
true  one  will  probably  be  obtained  from  the  first,  third  and 
fourth,  from  which  the  figure  is  drawn  (see  Plate  XVII),  the 
(lotted  lines  on  the  figure  being  Professor  Tait's  results  for 
silver  and  copper. 

I  have  been  for  some  months  engaged  on  a  series  of 
observations,  of  which  I  hope  to  give  an  account  to  this 
Society  shortly,  from  which  it  appeal's  that  thermo  electric 
values  cannot  be  absolutely  constant,  and  which  explains  the 
above  inconsistent  results  of  the  observations  on  these 
metals. 

Summary. 

The  constants  obtained  are  thus  : — 

(1)  Coeflicient  of  expansion      -      '0000225 

(2)  Specific  resistance       -         -       20200  at  20°  C. 

(3)  Range   of    resistance    with 

temperature        -         -       00392  at  20°  C. 

(4)  Thermo  electric  height        -       216-79^ 

The  thallium  was  obtained  from  Schuchardt,  and  Professor 
Mjisson  has  kindly  analysed  it  and  supplied  the  following 
sttitement  of  his  results  :— 

"  The  small  sample  of  thallium  wire  submitted  to  me, 
was  found  to  contain  as  impurities,  lead,  arsenic  and  copper. 
An  estimation  of  the  lead  showed  it  to  be  present  to  the 
extent  of  1*50  per  cent.  The  arsenic  and  copper  were 
|)resent  ia  too  small  amount  to  be  estimated  in  so  small  a 
sample.  A  direct  estimation  of  the  thallium  itself  showed 
the  wire  to  contain  97*90  per  cent,  of  that  metal." 
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Art.  XVII.  —  On    *'  Vonfocal   QuadHcs   of  Moments   of 
IneHia "  peHaining  to  all    Planes  in   Space,   and 
.Loci    and     Envelopes    of     Straight     Lines     whose 
**  Moments  of   IneHiu "  are   Constant 


By  Martin  Gardiner,  C.E. 


[Read  May  12,  1892.] 


Abstract. 

The  author  commences  by  solving  the  following  problem, 
by  the  Cartesian  co-ordinate  method  : — 

Prohleyn.—Giwen  any  number  of  points  Pi,  Pg*  -P»  •  •  •  • 

in  space,  and  corresponding  numbers  aj,  a2>  ^3 »  •  •  •  ,  known 
in  signs  and  magnitudes  as  respective  multipliers ;  to  find 
the  Envelope  of  a  plane  L  L  L,  such  that,  in  every  position 
it  can  assume,  we  shall  have 

in  which  pltphph  •  •  •  •  >  le present  the  squares  of  the 
pedals  from  the  points  Pi,  P^,  P^y  .  .  .  ,  to  the  plane  L  L  L; 
and  S  a  constant  entity  known  in  sign  and  magnitude. 

He  finds  the  equation  of  the  envelope  of  the  plane  L  L  L 
to  be  that  of  a  Quadric  whose  centre  is  coincident  with 
the  mean-centre  of  the  given  points  for  the  multipliers 
^1,  ^'2>  ^3>  •  •  •  And  from  the  frn^i  of  the  equation  arrived 
at  (which  is  given  abridged  and  expanded),  he  infers  tliat 
for  all  possible  values  of  the  entity  aS,  the  corresponding 
Quadrics  are  Confocal  Quadiics. 

He  then  shows  by  a  purely  geometrical  method  (indepen- 
dent of  co-ordinates)  that  for  any  constant  value  of  S,  tie 
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envelope  of  the  plane  LL L  is  a.  Quadric  whose  centre  is 
coincident  witl)  tlie  mean  centre  of  the  points  Pi,  P2»  Ps* 

.  .  .  ,  and  their  respective   multipliers  aj,  a2,  as, 

And  he  shows  that  the  quadrics  corresponding  to  all 
possible  values  of  the  entity  S,  are  Confocal  Quadrics. 

In  order  to  amplify  his  Geometrical  Method,  he  proceeds 
to  give  a  full  and  complete  solution  to  the  particular  cases 
in  which  the  given  points  Pi,  P2,  P3,  .  .  .  ,  are  all  in  one 
straight  line.  And  he  shows  that  it  depends  on  the  state  of 
the  data,  as  to  whether  the  Confocal  Quadrics  be  Ellipsoids  ; 
Hyperboloids  of  One  Sheet ;  Hyperboloids  of  Two  Sheets  ; 
Spheres ;   or  Paraboloids. 

He  then  directs  attention  to  the  Physical  Aspect  of  the 
problem,  which  he  enunciates  as  follows  : —   , 

Problem. — Given  any  masses  i/i,  Jf2,  ifg,  .  .  .  ,  in  space, 
.and  corresponding  units  ai,  ^2,  ^3,  .  .  .  ,  known  in  signs  as 
their  respective  multipliers;  to  find  the  Envelope  of  a 
plane  LLL,  such  tliat  in  every  position  it  can  assume, 
we  shall  have  the  sum  of  the  Moments  of  Inertia  of  the 
masses  represented  by 

ai .  :^  mi  (Pi  Lf    +    a2 .  :^  mo  (P2  L)^   +    as .  :^  mg .  (P3  Lf 

+  ,.,=:  a  constant  8, 

in  which  m^i,  m2,  "m^,  .  .  .  represent  molecules  of  the  masses 
JUfi,  M2y  M^,  .  .  .  ,  at  any  points, Pi,  P2,  P3,  ...  in  those 
masses,  and  in  which  PiL,  PoL,  P^L,  .  .  .  represent  the 
pedals  from  the  points  P^.P^^Pj^,  .  .  .  ,  to  the  plane  LLL. 

In  elucidation  of  this  aspect  of  the  problem,  he  recon- 
siders the  particular  cases,  in  which  he  now  replaces  the 
given  points  or  molecules  at  Pj,  P2,  P3,  .  .  .  all  in  one 
line,  by  Spheres  whose  centres  are  all  in  one  straight  line. 
He  shows  that  the  results  aiTived  at  previously,  apply 
when  masses  replace  mere  molecules ;  and  that,  according 
to  analogous  states  of  the  data,  the  Confocal  Quadrics  will 
be  Ellipsoids,  Hyperboloids,  Spheres,  or  Paraboloids. 

He  establishes  the  limiting  values  for  the  constant  S,  and 
exposes  the  limiting  forms  of  the  Quadrics  in  minute  and 
fun  detail     And  he  corroborates  a  remarkable  theorem  of 
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Duhamel's,  as  to  the  existence  of  two  points,  for  eacli  of 
which  Poinsot's  **  Ellipsoid  of  stress "  is  a  Sphere.  He 
shows,  moreover,  these  two  points  to  belong  to  a  "Focal 
Conic"  of  the  family  of  Confocal  Qaadrics. 

In  the  case  in  which  the  bodies  are  Spheres  situated  in 
any  manner  in  space,  he  gives  a  simple  and  effective 
method  of  finding  the  three  principal  axes  of  inertia. 

He  then  records  the  following  eiorht  Theorems,  as  results 
of  his  investigations  : — 

Theorem  1. 

Given  any  masses  i/j,  Jfg*  ^3»  ...  in  space,  and 
corresponding  numbers  aj,  ^2,  a^,  ,  .  .  of  known  signs 
i\s  multipliers.  If  a  plane  L  L  L  (otherwise  unrestricted) 
be  such  that  in  every  position  it  can  assume,  the  sum  of 
the  moments  of  inertia  of  the  entities  a^.  Jfj,  a2.  J/2>  %  ^3> 
.  .  .  ,  with  respect  to  it,  be  of  any  constant  magnitude  S, 
then  will  the  envelope  of  the  plane  be  a  determinable 
quadric  Q,  whose  centre  is  coincident  with  the  mean  centre 
of  the  entities.     And  the  whole  system  of  quadrics  Qi,  Q2,  Q3, 

corresponding   to   all   values  aS,,  /S2,  /S3,  .  .  .  .  , 

of /S,  will  be  concentric,  coaxial,  and  confocal  quadrics.  And 
in  all  cases  in  which  the  multipliers  a^,  a^y  .  .  .  are  all 
positive,  the  quadrics  will  be  Ellipsoids  and  Hyperboloids  of 
One  Sheet. 

Theorem  2. 

Given  any  masses  M^,  M^,  M^,  ...  in  space,  and 
corresponding  numbers  a^,  a2,  ^3,  .  .  .  of  known  signs, 
as  multipliers.  The  envelope  of  all  planes  L  L  L  passing 
through  any  given  point  V  in  space,  and  such  that  the  sum 
of  the  moments  of  inertia  of  the  entities  %  i/j,  a^.  ¥2,  a^.  i/3, 

,  with  respect  to  them  severally,  is  of  any  constant 

magnitude  Sy  will  be  a  determinable  quadric  cone  (7, 
which  envelopes  a  determinable  quadric  Q  whose  centre  is 
coincident  with  the  mean  centre  0  of  the  entities.  And  the 
whole  family  of  such  cones  C\,  (72,  C3,  .  .  .  ,  corresponding 
to  all  values  Si,  S^y  S^y  .  .  .  ,  of  S,  will  be  coaxial  and 
confocal  cones  enveloping  coaxial  and  confocal  quadrics, 
whose  common  centre  is  the  mean  centre  0  of  the  entities 
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iti.  Ml,  a2,  M2, And  if  the  point  V  be  at  infinity, 

and  given  in  direction  by  means  of  a  vector  0  R  passing 
through  the  mean  centre  0  ;  then,  corresponding  to  various 
values  of  S,  the  envelopes  of  L  L  L  consist  of  a  system  of 
confocal  cylinders  enveloping  the  quadrics,  and  having  as 
con\mon  principal  axis  the  directing  vector  0  R, 

Now  Miy  M^y  M^,  ...  being  masses,  and  Oi,  a^j  as, 
numbers  known  in  signs :  we  know  that  if  a  plane  L  L  L 
be  such  that  the  sum  of  the  moments  of  inertia  of  the 
entities  a^.  M^,  a^.  M^,  ag.  Jfg,  .  .  .  ,  with  respect  to  it  is  of 
a  constant  magnitude  Sy  then  will  the  envelope  of  the  plane 
be  a  determinable  quadric  Q.  But  the  line  of  intersection 
/  I  of  any  two  mutually  orthogonal  planes,  both  tangent 
to  the  quadric  Q,  is  obviously  such  that  the  sum  of  the 
moments  of  inertia  of  the  entities  with  respect  to  it  is 
represented  by  2.s. 

We  can  easily  form  the  equations  of  tangent  planes 
to  the  quadric  Q,  and  express  their  mutual  orthogonism ; 
but  we  need  not  try  to  evolve  an  equation  of  a  surface 
which  could  be  the  envelope  of  all  the  lines  II  of  intersection 
of  the  pairs  of  mutually  orthogonal  tangent  planes  to  Q. 
This  is  obvious : — for  if  we  suppose  p  to  be  any  point 
whatever  on  any  surface,  and  construct  a  Poinsot  Ellipsoid 
having  such  point  as  centie,  we  perceive  that  the  lines  1 1 
through  the  point  form  a  cone,  and  cannot  generally  all  be 
tangents  at  one  point  to  any  other  surface.  However,  we 
proceed  to  find  the  Loci  and  Envelopes  of  lines  /j  l^  which 
fulfil  the  conditions  as  to  equality  of  moments  of  inertia, 
and  respecting  which  other  conditions  are  imposed. 

1^ — With  respect  to  all  the  lines  li  ^  which  are  parallel 
to  any  fixed  straight  line  R  R  passing  through  the  mean 
centre  0,  which  is  also  the  centre  of  the  quadric  Qi. 

If  through  0  we  draw  a  plane  normal  to  the  line  R  R, 
and  that  we  put  Cj  Cj  c^  to  represent  the  conic  which  con- 
stitutes its  trace  on  the  quadric  Qi :  then,  from  a  well-known 
theorem,  we  perceive  that  the  pairs  of  mutually  orthogonal 
tangent  planes  whose  points  of  contact  lie  in  the  conic 
fiCiCj,  give  us  all  the  lines  lili  parallel  to  the  fixed  line 
RR,  and  that  they  constitute  a  Right  Circular  Cylinder 
having  i?  i2  as  central  axis. 
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2^ — With  respect  to  all  the  lines  Zj  l^  situated  in  tangent 
planes  to  the  quadric  Qi.  * 

We  may  first  observe  that  if  Pj  Pj  Pj  be  any  fixed  plane 
tangent  to  the  quadric  Qi,  and  that  we  project  the  quadric 
itself  orthogonally  by  means  of  other  tangent  planes  upon 
Pi  Pi  Pi,  then  will  the  projection  be  a  conic  Ci  c^  c^  situated 
in  the  plane  PiPjPj,  which  is  obviously  the  envelope  of 
all  the  lines  Zi  ii  in  the  plane. 

3^ — With  respect  to  all  the  lines  lil^  situated  in  any 
plane  B BB  whatever. 

We  first  proceed  and  find  the  sum  a^  of  the  moments  of 
inertia  of  the  entities  c^.l/j,  a^^.M^,  a^.M^,  .  .  .  ,  with 
respect  to  tlie  plane  BB B.  We  then  find  the  quadric  Q^ 
such  that  the  sum  of  the  moments  of  inertia  of  the  entities 
with  respect  to  any  of  its  tangent  planes  is  =  2.8i , — 8^ .  Then, 
obviously,  the  orthogonal  projection  of  the  quadric  Q  so 
found  (by  means  of  tangent  planes  to  it)  upon  the  plane 
B BB  will  be  a  conic,  which  is  the  envelope  of  the  lines  l^  ly 
situated  in  the  plane. 


The  following  is  an  obvious  deduction  : — 

Theorem  :). 

Given  any  masses  ifi,  i/2,  if 3,  ...  in  space,  and  corres- 
ponding numbers  a^,  a^,  Og,  .  .  .  of  known  signs  as  multi- 
pliers ;  and  given  also  the  system  of  confocal  quadrics 
Qj,  Qo,  Q3,  .  .  .  ,  such  that  the  sum  of  the  moments  of 
inertia  of  the  entities  Oi.  ifj,  a2.iI/2,  ag.  J/3,  .  .  .  ,  with 
respect  to  tangent  planes  to  the  quadrics  are  equals 
respectively  to  s^,  «2>  H^  •  •  •  ;  then  the  orthogonal  pro- 
jections of  the  quadrics  on  any  given  plane  B BB  in  space, 
constitute  a  family  of  contbcal  conies,  which  are  the 
respective  envelopes  of  straight  lines  lili,  l^k*  hhi  •  •  •  •  > 
situated  in  the  plane,  such  that  the  sum  of  the  moments  of 
inertia  ot  the  entities  ai.J/i,  ^2- J/2,  ^3.  J/3,  •  •  •  ,  with 
respect  to  them,  are  determinable  constants.  And  if  the 
T)lane  Pi  Pi  B  be  parallel  to  either  one  of  the  two  systems  of 
parallel  circular  sections  of  the  confocal  quadrics,  then  will 
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the  projections  of  the  quiuirics  on  the  plane  be  a  system  of 
concentric  circles. 

Note. — The  differences  of  the  moments  of  inertia  with 
respect  to  the  lines  lil^y  l^l^y  hl%y  •  .  .  ,  (tangents  to  the 
respective  conies)  on  the  plane  BBB  are  obviously  equals  to 
the  differences  of  the  moments  of  inertia  with  respect  to 
tangent  planes  to  the  quadrics  d,  Q2»  Qa*  •  •  • 

If  we  draw  planes  P^PiPj,  P2-P2 ^2 >  •  •  •  >  through  anj'- 
diameter  DJ)  of  any  one  Q  of  the  family  of  Confocal  quadrics. 
the  lines  1 1  situated  in  these  planes  and  such  that  the  sum 
of  the  moments  of  inertia  of  the  entities  ai.Mi,  ctj.  M^y  a^.  M^, 
.  .  .  ,  with  respect  to  them,  severally,  is  of  any  constant 
magnitude  2.8,  have  (as  already  observed)  as  envelopes,  in 
the  planes,  determinable  conies.  And  we  know  that  those 
of  the  lines  II  which  are  parallel  to  DD  form  a  circular 
cylinder,  having  the  line  jDZ)  as  axis.  But  it  is  easy  to 
perceive  that  it  is  only  when  the  axis  DD  is  normal  to  one 
of  the  circular  sections  of  the  quadric  Q  that  the  conies  cut 
DD  in  the  one  and  same  point,  at  which  the  lines  1 1  form  a 
tangent  plane  to  all  the  conies.     Hence : — 

Theorem  4. 

Given  any  number  of  masses  if  1,  Jf2,  ifs,  .  .  .  ,  in  space, 
and  corresponding  numbers  (t\ya2y  a^y  .  .  .  ,  of  known  signs 
as  multipliers  ;  if  a  straight  line  1 1  move  in  space  so  as  to  be 
always  in  contact  with  the  line  Z)  Z)  of  a  diameter  of  any 
quadric  Q  (of  the  confocal  family)  normal  to  either  system  of 
its  circular  sections,  and  so  that  in  every  position  the  sum 
of  the  moments  of  inertia  of  the  entities  aj.  i/i,  ^2-  i/2,  .  .  .  , 
with  respect  to  it,  is  ot  any  constant  magnitude  2.s ;  tiien 
will  the  envelope  of  the  straight  line  H  be  a  determinable 
(j[uadric  iv  of  revolution,  having  the  mean  centre  0  as  centre^ 
and  the  fixed  line  Z)  Z)  as  axis.  And  all  such  quadrics 
?/^i,  W2,  tc^a,  .  .  .  ,  corresponding  to  all  possible  values 
2.^1,  2.tS2,  2.S3,  .  .  .  ,  of  the  constant  are  determinable 
quadrics  of  revolution,  having  the  mean  centre  0  as  common 
centre,  and  the  line  D  D  as  principal  axis. 
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The  Locus  of  a  straight  line  1 1  through  any  fixed  point  B^ 
in  a  line  DD  throuorh  the  mean  centre  0  and  normal  to 
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circular  sections  of  the  confocal  quadrics  Qiy  Q2*  Qsy  •  •  •  > 
and  such  that  the  sum  of  tlie  moments  of  inertia  of  the 
entities  rxj.il/i,  a2.  i/2»  •  •  •  >  with  respect  to  it,  is  of 
constant  magnitude  2.*»,  is  a  quadric  cone  of  revolution, 
having  the  point  D^  as  vertex,  and  D  D  as  axis. 

We  know  that  the  locus  of  the  lines  II  o{  intersection  of 
all  pairs  of  mutually  orthogonal  tangent  planes  to  any 
quadric,  cone  C  is  another  quadric,  cone  JkJ  eoncyclic  with 
the  reciprocal  of  the  cone  C,  (See  Salmon's  "  Geometry  of 
Three  Dimensions,"  Art.  247).  And  if  G  be  a  cone,  such 
that  the  sum  of  the  moments  of  inertia  of  the  entities 
«i.J/j,  a.,.  Mo,  .  .  .  ,  with  respect  to  its  tangent  planes, 
severally,  be  equal  to  a  constant  .v,  we  know  that  the  sum 
of  the  moments  of  inertia  of  the  entities  with  respect  to  the 
lines  I Z,  severally,  must  be  equal  to  2.s.     Hence  we  have  : — 


Theorem  6. 

Given  any  masses  Mj,  Mo,  M3,  .  .  .  ,  in  space  and 
corresponding  numbers  aj,  a2>  ^^3^  •  •  •  »  ^^  known  signs,  as 
multipliers;  the  Locus  of  a  straight  line  II  passing  through 
any  given  point  V  in  space,  and  such  that  the  sum  of  the* 
moments  of  inertia  of  the  entities  (ii.  Mi,  a^.  M^,  a^.  J/3,  .  .  .  , 
with  respect  to  it  =:  any  constant  2.s,  is  a  quadric  cone  E, 
having  the  point  V  as  vertex,  and  eoncyclic  with  the 
reciprocal  of  the  cone  (7,  having  V  as  veitex,  and  such  that 
the  sum  of  the  moments  of  inertia  of  the  entities  with 
respect  to  its  tangent  planes  =  .s,  &c. 


Theorem  7. 

If  three  planes,  always  mutually  orthogonal,  move  in 
space  so  as  to  continue  to  be  tangent  planes  respectively  to 
any  three  of  the  confocal  quadrics  Qi,  Q2,  Q3 ;  then  will  the 
Locus  of  their  common  point  of  intersection  be  a  Sphere,  whose 
centre  is  coincident  with  the  mean  centre  0  of  the  entities 
«!.  il/i,  a^.  M2,  .  .  .  ,  which  is  also  the  centre  of  the  quadrics. 

Note. — This  Theorem,  which  is  an  obvious  deduction 
fiom  the  kinetic  properties  exposed,  was  arrived  at  by 
Salmon  by  means  of  a  formula  due  to  Chasles.  (See 
Salmon's  ''Geometry  of  Three  Dimensions,"  Art.  172.) 
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Theorem  8. 

If  two  planes  A  and  B  mutually  orthogonal,  be 
tangent  planes  respectively  to  any  two  quadrics  Qi,  Q2,  of 
the  confocal  family  ;  then  will  the  other  pair  of  tangent 
planes  A^  and  B^  through  their  line  of  intei*section  II,  to  the 
same  two  quadrics,  be  mutually  orthogonal. 

This  is  an  obvious  deduction  from  the  kinetic  properties 
exposed. — The  planes  A  and  B  being  tangents  to  the  quadrics 
Qi  and  Q2»  ^^^  moments  of  inertia  of  the  entities  rt^.  Jfj,  a2. 
M29  .  .  .  ,  with  respect  to  them  are  constants  Sj  and  82 ;  and 
the  sum  Si  +  82  of  these  moments  of  inertia  is  equal  to  the 
moment  of  inertia  of  the  entities  with  respect  to  their  line 
of  intersection  IL  And  since  the  moment  of  inertia  with 
respect  to  the  line  II  is  equal  to  the  sum  of  the  moments  of 
inertia  with  respect  to  the  tangent  planes  A^  and  S^,  it 
follows  that  A^  and  B^  must  be  mutually  orthogonal. 

This  theorem  is  an  extension  to  confocal  quadrics  of  one 
pertaining  to  confocal  conies,  due  to  Admiral  De  Jonquieres 
of  the  French  Navy,  who  is  one  of  the  most  distinguished 
geometers  in  Europe.  (See  "  Melanges  de  G^om^trie  Pure," 
par  E.  De  Jonquiferes.) 

Observations. 

The  family  of  confocal  quadi-ics  Qi,  Q2»  Qa?  •  •  •  »  ^^d 
the  properties  of  inertia  [)ertaining  to  them,  are  worthy 
of  attention,  not  only  on  account  of  their  intimate  con- 
nection with  **  Wave  Surfaces,"  and  "  Surfaces  of  Elasticity," 
but  also  on  account  of  their  direct  applications  to  many 
important  problems.  (See  Salmon's  "  Geometry  of  Three 
Dimensions,"  Arts.  467,  480,  &c.) 

2**. — Some  interesting  properties  pertaining  to  confocal 
quadrics  can  be  deduced  by  application  of  the  numerous 
new  theorems  arrived  at  by  the  author,  and  published  in 
Vol.  X  of  the  "  Quarterly  Journal  of  Pure  and  Applied 
Mathematics,"  under  the  title — "  Properties  of  Quadrics 
having  Common  Intersection,  and  of  Quadrics  inscribed  in 
the  same  Developable." 

3°. — Since  writing  the  present  paper,  the  author  has 
found  that  the  question  had  been  previously  considered  by 
the   late    Professor   Townsend,   of  the   Dublin    University. 
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The  results  at  which  he  arrived  are  given  loithout  any 
investigations  on  page  312  of  Williamson's  "Integral 
Calculus."  From  question  19,  as  there  enunciated,  it  would 
appear  that  Townsend  did  not  perceive  that  the  envelope  of 
the  plane  is  an  ellipsoid  only  when  the  prescribed  moment 
of  inertia  is  not  less  than  a  certain  determinable  magnitude  ; 
or  that  it  is  a  Hyperboloid  qf  One  Sheet  for  all  values  less 
than  such  limiting  value.  Nor  does  it  appear  that  he 
considered  the  case  in  which  the  envelope  of  the  plane  is 
a  Hyperboloid  of  Two  Sheets,  or  any  limiting  values  of  tl^e 
moment  of  inertia. 


Art.  XVIII. — N'otes  on  a  Poisonous  Species  of  Honieria 
(H.  collbui,   Vent — var.  miniata),  found  at  Pascoe 
Vale,   causing  deaf  It  in    cattle    and    other    animals 
feeding  ujjon  it. 

By  D.  McAlptne  and  P.  W.  Faumeii,  M.B.,  Ch.  B. 

[Kead  November  4,  1892.] 

Introductory. 

Tlie  sudden  death  of  a  number  of  cattle  at  Pascoe  Vale, 
a  suburb  of  Melbourne,  about  the  middle  of  September, 
attracted  a  good  deal  of  attention,  and  from  various 
accompanying  circumstances,  there  were  grounds  for  believing 
that  the  lierbage  had  something  to  do  with  it.  Specimens 
of  the  supposed  poisonous  weed  were  sent  to  Baron  von 
Mueller,  Government  Botanist,  and  he  determined  it  to  be 
a  species  of  Honieria,  a  native  of  Soutli  Afiica.  He 
remarked  that  "in  their  native  country  occasionally  pasture 
animals  have  suffered  from  these  kinds  of  plants,  but  no 
poison  cases  have  hitherto  come  undei*  my  own  notice.'* 

Veterinary  surgeons  also  took  the  matter  up,  and  they 
decided  the  deaths  to  be  due  to  anthrax,  the  sudden  illness 
of  the  animals  and  the  subsequent  deaths  of  many  of  them 
giving  coloui'  to  this  supposition ;  but  it  does  not  appear 
that  the  anthrax  bacillus  {Bacillus  anfkracls,  Cohn)  was 
found  in  the  spleen  of  the  dead  animals,  which  is  always 
considerably  swollen  and  full  of  enormous  quantities  of  these 
bacilli,  when  death  is  due  to  that  cause.  But  skilled 
veterinary  surgeons  may  be  wrong,  and  the  plain,  common 
sense  farmer  may  be  right  in  some  instances,  even  where 
the  death  of  cattle  is  concerned,  and  here  was  evidently 
a  caije  where  further  investigation  was  desirable.  Since  tlie 
Hoiioeria  plant,  which  was  known  to  be  eaten  by  the  cows 
which  died,  was  growing  luxuriantly  in  patches  extending 
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over  several  acres  where  the  eatcle  was  feeding,  and  since  it 
belonged  to  a  genus  of  plants  well  known  to  have  poisonous 
properties,  it  became  a  matter  of  gi*eat  importance  to 
determine  whether  this  particular  plant  was  poisonous  or 
not  when  grown  in  this  Colony,  so  we  decided  to  submit  it 
to  the  test  of  experiment. 


History  of  Outbreak  of  Disease. 

A  local  dairyman  brought  ninety-five  head  of  cattle 
from  paddocks  a  short  distance  to  tiie  north  of  Pascoe 
Vale,  and  put  them  on  the  land  overgrown  with  Homer ia. 
Next  morning,  about  twelve  head  were  found  either 
sick  or  dying.  Another  dairyman  brought  four  head 
from  Caulfield,  putting  them  on  the  same  land,  and  next 
morning  two  were  dead  and  two  sick.  Several  others  lost 
\ cattle  in  the  same  paddock,  and  it  is  reported  that  more 
than  twenty  have  died  altogether.  It  is  worthy  of  note 
that  the  cattle  reared  in  the  locality  have  escaped,  and  are 
in  excellent  health,  while  only  those  fresh  to  the  district 
have  succumbed.  The  plant  has  now  died  down,  and  no 
more  sickness  is  reported,  but  in  the  season,  when  the  fresh, 
green,  tall  leaves  of  the  Homei'ia  were  fully  developed, 
it  looked  quite  a  tempting  green  food.  The  owner  of  one  of 
the  cows  which  was  treated  and  recovered  assured  us  that  it 
would  not  now  eat  the  plant,  although  it  had  eaten  freely  of 
it  before. 

As  regards  the  presence  of  the  HomeHa  in  the  locality,  it 
may  have  been  originally  a  garden  escape,  since  these 
flowers  are  cultivated  for  their  beauty,  but  although  several 
gardens  in  the  neighbourhood  were  visited,  no  ti'ace  of  it 
could  be  found.  It  has  also  been  suggested  that  the  plant 
may  have  been  introduced  along  with  tiie  oats  formerly 
sown  in  the  paddock,  for  it  may  be  multiplied  by  means  of 
small  bulbils  which  it  produces  in  great  abundance,  and 
which  might  easily  get  mixed  up  with  other  seed. 

References  to  Homeria  being  Poisonous. 

As  to  the  poisonous  nature  of  this  genus  of  plants,  there 
are  references  in  various  standard  works,  such  as  Le  Maout 
and  Decaisne's  ** System  of  Botany,"  and  Redwood's  "Supple- 
ment to  the  Pharmacopoeia;"  but  we  shall  content  ourselves 
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with  quoting  from  such  a  well-known  work  as  Bentley's 
"Manual  of  Botany,"  5th  Ed.,  1887.  At  page  703,  he 
says : — "  Moraea  (Homeria).  Some  species  of  this  genus, 
more  especially  that  of  M.  GoUiiui,  and  of  other  iridaceous 
plants  known  under  the  name  of  *'Tulp"  at  the  Cape,  have 
poisonous  properties,  and  have  been  the  cause  of  fatal 
results  to  cattle  which  have  chanced  to  eat  it.  **  Tulp  "  is 
also  poisonous  to  human  beings."  Redwood  refers  to 
Homeria  collliujb  as  Cape  Tulip,  and  as  a  plant  well  known 
to  almost  every  child  in  the  Colony  (Cape  of  Good  Hope). 


Reasons  for  Investigation. 

Apart  altogether  from  the  practical  importance  of  the 
subject,  there  were  two  main  reasons  which  induced  us  to 
enter  upon  the  investigation. 

First,  the  poisonous  plants  introduced  into  Victoria  have 
not  yet  been  caretuUy  recorded,  and  therefore  any  one  to 
which  suspicion  attached  was  worthy  of  being  enquired 
into,  and  its  poisonous  properties,  if  present,  determined. 
In  Queensland,  a  work  has  been  prepared  by  F.  M.  Bailey, 
F.L.S.,  Colonial  Botanist,  and  P.  R.  Gordon,  Chief  Inspector 
of  Stock,  entitled  *'  Plants  Reputed  Poisonous  and  Injurious 
to  Stock,"  but  there  is  no  mention  in  it  ot*  this  one,  nor 
even  of  the  natural  order  to  which  it  belongs.  Also  in  New 
South  Wales,  the  Botanist  to  the  Department  of  Agriculture, 
Mr.  Turner,  has  a  paper  on  "  The  Supposed  Poisonous  Plants 
of  New  South  Wales  (both  Indigenous  and  Exotic),"  in 
Ag.  Gaz.  Vol.  II,  Part  3,  1<S91,  but  there  is  no  reference  to 
this  plant  or  its  order.  Hence,  a  ])Ossil)le  new  poison  plant, 
s&  ixv  as  these  Colonies  are  concerned,  deserved  to  be 
satisfactorily  determined,  in  order  to  prevent  its  further 
distribution.  Such  a  determination  is  a  necessary  pre- 
liminary step  to  its  eradication,  just  as  in  Western  Australia, 
where  certain  poisoned  land,  as  it  is  called,  can  only  be 
obtained  on  conditions  of  exterminating  the  poison  plant, 
which  is  only  dangerous  at  certain  seasons  of  the  year. 

Second,  as  the  cows  which  died  at  Pascoe  Vale  were  said 
by  skilled  veterinary  surgeons  to  have  died  from  anthrax, 
and  not  from  any  supposed  poisonous  weed,  this  became  a 
stronor  additional  reason  for  siftino;  the  matter  to  the  botcom, 
and  seeing  if,  after  all,  the  reputed  poisonous  weed  was 
simply  an  imagination  of  the  cattle  owners. 

p  2 
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What  is  a  Poison  Plant? 

A  poison  j)lant  being  one  that  poisons,  the  first  thing  to 
do  was  to  settle  that  point,  and  then  have  the  plant 
analysed,  in  order  to  determine  the  poisonous  principle  or 
alkaloid.  Mr.  P.  Wilkinson,  of  the  Government  Analyst's 
Department,  has  made  an  extract  from  the  ph\nt.  but  found 
no  alkaloid  present.  It  is  attempted  to  settle  the  former 
point  in  this  paper,  and  in  order  to  be  clear  as  to  what 
constitutes  a  poison,  we  shall  take  the  definition  as  given  in 
Guy  and  Ferriers  "Forensic  Medicine,"  Gth  Ed.,  1888: — 
**A  poison  is  any  substance  or  mabt-rrr  (solid,  liquid,  or 
gaseous)  which,  when  applied  to  the  body  ontwardh^  or  in 
any  way  intiodnced  into  it,  can  destroy  life  by  its  own 
inherent  qualities  without  acting  mechanically."  And  Dr. 
Neild's  definition  is : — "  A  poison  is  a  substance  which, 
taken  into  the  body,  is  fitted  to  injure  health."  So  if  this 
plant  can  be  proved  to  cause  the  death  of  animals  feeding 
upon  it,  it  will  deserve  the  name  of  a  poison  plant, 
irrespective  of  the  symptoms  which  it  produces. 


EXPEREMENTS    ON    RaBIJITS. 

Knowing  from  the  cxj)eriments  of  Professor  Halford  and 
others,  that  such  drugs  as  opium  and  belladonna  can  be 
given  in  very  large  doses  to  dogs  with  comparatively  littio 
efiect,  the  first  difficulty  was  to  decide  upon  and  obtain 
suitable  animals  for  experiment.  After  due  consideration, 
we  resolved  to  try  the  effects  of  the  herb  uj^on  herbivorous 
animals  such  as  rabbits,  which  Mr.  Wyatt,  of  Woodlands 
►Station,  very  kindly  pi'ocured  and  sent  to  us.  Three  rabbits 
arrived  on  Saturday,  1st  October,  and  weie  ke})t  for  a  week 
on  ordinary  diet.     They  were  all  in  good  health  and  lively. 

On  Saturday,  8th  October,  at  4  p.m.,  two  were  placed  in 
a  separate  cage  and  fed  upon  the  Honierltt  plant,  the  other 
being  reserved  for  future  experiment.  Fresh  plants  were 
brought  from  Pascoe  Vale,  and  the  portion  growing  above 
ground,  similar  to  that  eaten  by  the  cattle,  was  moistened 
and  oiven  to  the  two  rabbits.  Nothinii:  else  was  in  the  caoe, 
and  we  saw  them  eat  freely  of  the  plant. 

On  Monday  morning,  10th  October,  both  were  dead,  and 
not  expecting  such  a  sudden  efiect,  we  did  not  watch 
symptoms  very  closely.  However,  the  question  of  symptoms 
was  a  secondary  one  at  this  stage,  the  primary  object  being 
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to  determine  whether  feeding  upon  this  plant  would  cause 
death.  On  making  the  post-mortem,  we  found  the  mucous 
membrane  of  the  stomach  and  intestines  congested.  The 
rabbit  kept  for  control  was  lively  and  well  as  usual. 

On  Saturday,  loth  October,  the  third  rabbit  which  had 
been  fed  during  the  week  on  green  food  and  was  quite 
lively,  was  placed  upon  the  same  diet.  AV)out  G  ]).m.  it  was 
given  the  freshly'  cut  Homeria  plant,  which  it  readily  ate. 
On  Sunday  morning  it  was  drowsy,  eyes  half-closed  and 
distinctlv  ill.  Towards  eveninor,  there  were  distinct  traces 
of  scouring  in  the  cage.  At  11  p.m.  it  was  still  alive,  but 
on  Monday  morning,  I7th  October,  it  died  at  7  o'clock. 

Post-morteni. — Externally  marked  evidence  of  scouring 
action  on  tail,  k>G,  The  liver  congested,  kidneys  slightly 
congested.  Bladder  full,  which  was  also  observed  in  the 
other  two  rabbits.  Before  opening  the  stomach,  little  spots 
like  ulcers  could  be  seen  in  the  wall,  and  on  opening  it  was 
found  to  contain  a  quantity  of  the  herb  and  some  mucus. 
The  con  teats  were  moist  er  than  iii  the  other  two  rabVjits, 
and  maj'ked  corrosion  was  visible.  The  mucous  membrane 
was  completely  cliarred  in  places,  similar  in  fact  to  what 
would  have  been  expected  if  strong  sulphuric  acid  had  been 
administered.  When  these  black  spots  were  lemoved,  round 
patches  of  inflannnation  were  visible,  and  on  holding  the 
stomach  up  to  the  light,  these  ])atches  were  very  conspicuous, 
looking  like  little  ulcers.  The  enti'-e  intestinal  tract  was 
congested. 

Several  more  rabbits  were  obtained  from  the  same  (jiiarter, 
and  on  Thursday,  20th  October,  two  were  again  selected 
for  feeding  on  the  Homeria  plant.  This  w^as  given  to 
them  about  5  ]).m.,  along  with  water,  and  next  morning, 
21.st  October,  one  had  died.  On  examination,  the  stomach 
was  full  and  cono-ested.  The  second  I'abbit  was  found  dead 
on  Saturday  morning,  22nd  October,  and  the  ap[)earance  of 
the  stomach  was  sin;^ilar  to  the  first,  only  the  peeling  off  of 
the  mucous  membrane  w^as  more  marked.  More  of  rJie  plant 
had  been  eaten  in  the  latter  case. 

In  these  experiments  live  healthy  and  lively  i-al)bits  were 
taken,  and  so  sure  as  they  wun*e  fed  upon  the  ILnner'a'  plant, 
so  surely  did  they  die,  within  two  days  at  the  most,  while 
other  rabbits  similarly  kept,  but  fed  on  oi'dinary  food, 
remained  alive,  and  as  fresh  as  when  first  i-eceived.  Pie- 
cautions  were  taken  to  exclude  all  disturbinor  elements,  so 
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that  the  one  point  of  difference  was,  that  one  set  of  rabbits 
were  fed  in  the  usual  way  and  lived,  while  another  set  were 
fed  on  the  Homer  la  plant  and  died. 

It  seems,  therefore,  reasonable  to  conclude  that  the  feating' 
of  this  phint  Wfxs  the  cause  of  death,  and  tliat  it  is  possessed 
of  poisonous  properties  of  an  irritant  nature. 


Experiments  on  Cows. 

It  was  considered  quite  satisfactory  to  test  the  effects  of 
eatino;  the  Homeria  plant  upon  rabbits,  but  in  order  to 
settle  the  matter  even  for  cows,  the  Hon.  the  Minister  of 
Aoiiculture  (Mr.  Graham)  allowed  two  cows  to  be  purchased 
for  the  pur})ose,  one  to  be  fed  upon  the  plant,  and  the  other 
to  be  fed,  in  the  first  instance,  in  the  usual  way,  so  as  to 
show  by  wav  of  contrast  tlie  effects  of  the  different  feedino^. 
The  two  cows  were  placed  in  .separate  loose-boxes,  and  on 
the  evening  of  October  H,  about  6  p.m.,  one  was  given  half 
a  bag  of  the  freshly  cut  Homeria  plant  and  water,  while  the 
other  liad  a  <2:ood  supply  of  hay  and  straw.  She  ate  greedily 
of  the  plant  (although  not  specially  starved  for  the  occasion) 
while  we  were  present,  along  with  Mr.  W.  H.  Stephen, 
Acting  C'hief  lns})ector  of  Stock,  and  Mi*.  E.  Rivett, 
M.R.C-.V.S.  On  the  following  day,  the  cow  feeding  upon 
the  HoTuP.ria  plant  was  found  to  have  eaten  about  half 
the  quantity  given  her,  and  refused  to  have  any  more. 
On  the  Kith  she  was  lyiug  down  sick,  and  on  the  17th  the 
same  ;  tljen  on  the  forenoon  of  the  l8th  the  cow  was  killed, 
and  a  post-mortem  made  by  Mr.  Rivett.  This  cow  was  three 
days  and  a  half  under  treatment,  and  the  eating  of  the  plant 
had  produced  a  scouring  action,  along  with  general  weakness, 
and  a  wny  perceptible  trembling  at  the  loins. 

The  secon<l  cow,  whicli  was  also  placed  in  a  loose-box  on 
the  evening  of  tlie  1 4th  October,  was  well  fed  on  the  1 5th 
and  iGth.  She  was  made  to  fast  on  the  17th,  in  order  to 
ensure  active  feeding,  and  on  the  1 8th,  about  1  p.m.,  was 
sujr|)lied  witli  about  a  quarter  of  a  bag  of  Homeria,  together 
with  drinking  water.  She  ate  very  greedily  of  the  plant, 
and  seemed  to  relish  it.  On  the  19tli  she  was  found  l^'ing 
down,  unable  to  rise,  and  died  that  night.  The  examination 
of  the  animal  was  made  about  mid-da}^  on  Thursday,  October 
20,  by  Ml".  Stephen,  in  the  presence  of  both  of  us.  The  four 
stomachs  were    carefully  examined,  and    in    the   rumen  or 
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|xiuncli,  there  was  marked  congestion  at  the  cardiac  end, 
while  the  mucous  membrane  peeled  off,  and  was  distinctly 
inflamed.  There  was  also  considerable  scouring  of  the 
animal  before  death.  The  stomachs  of  both  cows  were 
found  to  contain  a  fair  amount  of  food. 

The  evidence  derived  from  experimenting  upon  the  cows, 
supplements  that  obtained  from  tlie  feeding  of  the  rabbits. 

Conclusions. 

To  sum  up,  as  far  as  these  experiments  go,  there  are 
decided  indications  that  the  Homeria  ])lant  has  poisonous 
l)i()perties,  capable  of  causing  the  death  of  cattle  and  other 
animals,  and  this  conclusion  is  based  upon  the  following 
grounds  : — 

(1)  This  plant  is  stated  to  be  poisonous  to  cattle  at  the 
Cape,  its  native  habitat,  by  Piofessor  MacOwan,  Govern- 
ment Botanist  there,  and  the  probabilities  are,  that  it  is  so 
in  Victoria. 

(2)  Several  healthy  and  lively  rabbits  were  fed  upon  this 
j)lant,  and  with  abundance  of  material  they  invariably 
died,  wliile  rabbits  fed  in  the  usual  way  remained  quite 
Ileal  thy. 

(3)  A  cow  fed  upon  this  plant  also  died,  and  the  symptoms 
indicated  poisoning. 

(4)  Cows  fed  in  the  paddock  where  this  Homeria  grew 
<lied,  while  those  in  adjoining  paddocks  where  the  plant 
did  not  exist,  were  unaffected. 

That  the  cows  ate  the  plant  was  shown,  not  only  by  the 
undigested  remains  found  in  the  stomach,  but  from  the 
clmracteiistic  seed-like  bulbils  found  there,  as  well  as  in  the 
droppings. 

Government  Botanist's  Description  of  Plant. 

Baron  von  Mueller,  Government  Botanist,  has  kindly 
supplied  a  description  of  the  plant,  which  is  as  follows  : — 

Homeria  coUina,  Vent. — v^ar.  miniata. — A  native  of 
South  Africa.  Bulb  almost  spherical,  covered  closely  by 
a  coating  of  interwoven  fibres,  between  the  layers  of  which 
immerous  minute  readily  sprouting  bulbils  are  concealed. 
Whole    plant    to    3   feet    Ingl),     but    usually    much    less, 
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variable  also  in  more  or  less  robustness  or  slendemess,  often 
somewhat  branched.  Leaves  linear  to  1^  feet  long  to 
f  inch  broad,  but  frequently  of  much  less  size>  always 
channelled  and  gradually  much  narrowed  upwards ;  grey- 
green  above,  dark  gieen  beneath,  slightly  streaked,  small 
bulbils  also  formed  occasionally  in  the  axils  of  some  leaves. 
Inflorescence  fascicularly  compound  when  well  developed. 
Somewhat  paniculate,  the  supporting  lowest  floral  leaf  often 
much  elongated,  clasping  at  the  base.  Bracts  comparatively 
long,  much  pointed,  the  outer  green,  the  inner  smaller, 
gradually  colourless,  and  very  tender.  Flower  stalks  to 
2  inches  long,  though  often  shorter.  Some  of  the  stalklets 
finally  to  1^  inches  long,  all  enclosed  in  longitudinally 
convolute  bracts.  Flowei's  almost  horizontally  expanding, 
very  tender,  stem  shriv^elling.  Tube  of  the  calyx  thinly 
cylindric,  pale-green,  darker,  six  streaked,  generally  about 
I  inch  long.  Lobes  of  the  calyx  three  (or  exceptionally  two), 
petal-like  lanceolar-ovate,  about  |  inch  long,  yellowish 
towards  the  base,  otherwise  almost  biick-coloured,  or  nearlv 
orange- coloured.  Petals  similar  to  the  calyx-lobes,  l:)ut 
somewhat  narrower,  three  (or  exceptionally  two),  along  with 
the  calyx-lobes  twisted  after  flowei-infr,  finally  deciduous. 
Stamens  three  (seldom  two),  much  shorter  than  the  calyx- 
lobes  and  petals.  The  three  anthers  erect,  seated  on  the 
yellowish  narrow  staininal  tube,  about  \  inch  long,  yellow, 
broad-linear,  blunt,  at  the  base  minutely  bi-lobed,  bursting 
marginall}'.  Style  tilifoiin,  about  as  long  as  the  stigmas. 
These,  as  well  as  the  anthers  opposite  to  the  calyx-lobes, 
three  (or  exceptionally  two)  in  number;  hardly  extending 
beyond  the  anthers,  yellowish,  linear-cuneate,  with  numerous 
dilated  bi-lobed  crenulated  and  ciliolated  summit,  and  with 
two  small  tendei*  inner  appendages.  Ovulary  quite  connate 
with  the  calyx-tube,  three-celled  (or  seldom  two-celled), 
cylindric  and  somewhat  angular.  Ovules  very  numerous, 
fixed  along  the  axis.  Fruit  dry,  trigonous  cylindric, 
dehiscent,  many  seeded.  The  flowers  are  distinctly  smaller 
than  those  of  Homcri<f  coUbut,  their  ]ietals  and  calyx-lobes 
are  more  acute  and  of  a  lighter  red  ;  also  less  venulated,  and 
the  staminal  tube  is  olabrous. 


Conclusion. 

It  "will    be   seen    from    the   foregoing    description    what 
wonderful   powers  of  propagation    this   plant  possesses  by 
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means  of  its  numerous  reproductive  seed-like  bulbils. 
It  can  easily  be  understood  how  it  has  ()vers{)read  tht^ 
paddock  by  this  means  alone.  Its  showy  and  attractive 
flowers  likewise  rendered  it  an  object  of  interest  and  beauty 
to  the  numerous  wayfarers,  particularly  on  Sundays,  and  as 
handfuls  of  the  plant  were  taken  away,  it  would  thus  be 
spread  over  a.  large  area,  and  carried  to  different  districts. 
It  is  known  in  otiier  places  besides  Pascoe  Vale,  but  now 
that  its  poisonous  properties  are  unmasked,  it  is  hoped  that 
this  brief  notice  of  it  may  lead  to  its  being  promptly 
destroyed  in  any  garden  or  cemet(ny  where  it  may  exist. 


Art.  XIX. — Report  of  the  Coviwdttee  of  the  Royal  Society 
of  Victoria,  consiatinf/  of  Professors  Kernot,  Lyle, 
and  Masson,  and  Messrs.  Ellery,  Love,  and  White, 
appointed  to  arrange  for  the  carrying  out  of  the 
Gh^avity  Survey  of  Aiistralas'ia. 

To  THE  Royal  Socpetv  of  Victoria. 

Gentlemen, — In  laying  before  you  this,  the  Second 
Annual  Report,  your  Committee  has  much  pleasure  in 
informing  you  that  the  work  of  the  Survey  has  now 
commenced.  The  penduhuns  and  other  apparatus  lent  by 
tlie  Royal  Society  of  London — of  which  a  description  is 
apperuled — have  V)een  received,  and  erected  in  a  cellar  at  the 
Observatoiy,  kindly  placed  at  the  disposal  of  the  survey  by 
the'  Government  Astronomei*.  The  observing  telescope  sent 
with  the  apparatus  proves  to  be  somewhat  inconvenient, 
and  it  is  proposed  to  employ  a  different  arrangement.  The 
stand  for  the  air-pump  was  badly  packed,  and  found  to  be 
broken  on  its  ari-ival ;  otherwise  the  instruments  were 
in  very  fair  order.  It  is  proposed  to  devote  the  next  few 
months  to  a  careful  examination  of  the  effects  of  temperature 
and  pressure  on  the  times  of  oscillation  of  the  pendulums  ; 
such  an  investigation  being  rendered  especially  necessary 
by  the  very  considerable  changes  of  temperature  to  which 
tlie  instruments  may  possibly  be  exposed  in  the  course  even 
of  a  single  set  of  swings.  The  values  of  the  temperature 
and  pressui-e  coefficients  for  the  pendulums  numbered  (4)  and 
(1821)  were  worked  out  for  the  purposes  of  the  Indian 
Survey;  but  the  constants  of  the  third  pendulum,  numbered 
(11),  have  not  yet  been  determined.  General  Walker 
assumed  them  for  the  purposes  of  the  Greenwich  and  Kew 
observations  (lately  completed)  to  agree  with  those  of  the 
other  two  ;  but  your  Committee  is  of  opinion  that  the 
matter  requires  further  investigation. 

The  question  as  to  the  construction  of  a  new  pendulum 
has  received  a  good  deal  ot  attention  from  your  Committee 
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during  the  past  year.  Fortunately  the  Royal  Society  of 
London  has  forestalled  the  discussion,  and  added  pendulum 
(II)  bo  the  two  oriffinallv  asked  for.  The  difficulty  and 
expense  attending  the  construction  of  a  new  pendulum  has 
thus  been  avoided. 

E.  F.  J.  Love,  Secretary. 

Appendix. 

Description  of  tlie  apparatus  to  be  employed  in  the 
Gravity  Survey  of  Australasia,  by  E.  F.  J.  Love,  M.A. 

In  drawing  up  a  description  of  the  apparatus,  we  may 
consider  separately,  («)  the  j>endulums,  (Jj)  the  clock,  (c)  the 
vacuum  apparatus  and  its  accessories. 

(a)  The  pendulums  are,  undoubtedly,  the  most  important 
portion  of  the  apparatus.  The  three  which  it  is  proj)osed  to 
empby  are  all  constructed  of  the  same  materials,  and 
j)i*actically  identical,  both  in  form  and  dimension.  They 
are  of  the  kind  known  as  '  Invariable.  Pendulum."  The 
form  is  a  flat  bar  of  plate  brass  5  feet  2  inches  long, 
013  inch  thick,  and  1  7  inches  broad,  for  a  dist^mce  of 
40  inches  from  the  upper  end.  The  remaining  portion  of  the 
har,  termed  the  **  tail-piece/'  is  lenticular  in  section,  reduced 
to  a  breadth  of  ()'7  inch,  and  terminates  in  a  point.  Just 
above  the  tail-piece  is  a  flat  circular  brass  bob,  U  inches  in 
diameter  and  I '3  inches  thick,  which  is  fastened  to  the  bar 
l>y  solder  and  rivets.  The  knife-edge  is  a  prism  of  very  hard 
steel,  adjusted  perpendicular  to  the  plane  of  the  bar,  and 
attaxjhed  by  means  of  a  stout  T  head.  It  is  2  inches  long, 
025  incii  in  height,  and  ecpiilateral  in  section,  save  that  the 
Mge  on  which  the  oscillations  are  performed  is  ground  to  an 
angle  of  120°.  The  planes  on  which  the  pendulum  oscillates 
consist  of  two  pieces  of  polished  agate,  ground  true  and  set 
in  a  heavy  brass  frame  suppoited  on  very  massive  levelling 
screws.     Each  pendulum  has  its  own  set  of  planes. 

All  three  pendulums  are  about  70  years  old,  and  have 
heen  ref)eatedly  used  for  gravity  survey  work ;  in  which 
they  have  given  such  consistent  results  as  to  warrant  the 
helief  that  they  have  reached  a  condition  of  approximate 
♦'(juilibrium  as  regards  molecular  change.  For  a  statement 
of  their  history,  leference  may  be  made  to  the  **  Re]iort  of 
the  Great  Trigonometrical  Survey  of  India,"  V<^1.  V, 
Ap|)endix  p.  30. 
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With  the  pendulums  is  su])})h*ed  a  "  dummy  pendulum," 
of  identical  material  and  dimensions,  into  which  two  holes 
are  sunk  for  the  reception  of  tlie  bulbs  of  a  pair  of 
thermometers.  The  dummy  is  placed  in  the  same  vacuum 
chamber  with  tlip  pendulum  when  vibi-ating,  and  close  to  it. 
Their  temperatures  may  accoi'dingly  be  assumed  as  identical, 
and  the  temperature  of  the  dummy,  as  given  by  the 
thermometers,  can  be  employed  for  determining  the  temper- 
ature corrections  to  be  applied  to  the  pendulum.  The 
corrections  to  be  applied  to  the  thermometers  have  been 
determined  at  Kew. 

(6)  The  clock  employed  for  the  observation  of  coincidences 
is  a  siderial  clock,  made  by  Shelton,  and  was  used  by  Sabine 
on  his  expedition  in  1822.  Its  mean  daily  rate  is  very 
constant,  but  it  is  subject  to  rather  considerable  honuy 
fluctuations  of  rate.  The  clock  has  an  arrangement  which 
allows  of  its  being  re-wound  without  loss  of  driving  powei* 
during  the  winding. 

(c)  The  vacuum  apparatus  consists  of  a  cylinder  of  sheet 
copper,  half  closed  at  the  top  by  a  thick  brass  plate  for 
supporting  the  agate  planes,  and  closed  in  above  this  by 
a  glass  bell,  ground  to  tit  the  brass  plate  ;  it  is  closed  at  the 
bottom  by  a  metal  hemisphere.  It  has  one  glass  window 
al)out  half-way  up,  through  which  the  thei'mometers  are 
read,  and  four  others  in  the  plane  of  the  tail-piece  of  the 
pendulum.  Through  one  pair  the  coincidences  are  observed, 
the  other  pair  allowing  a  side  view  of  the  tail-piece,  which 
is  necessary  for  determining  the  amplitude  of  its  vibration. 
To  the  sill  of  the  back  window  is  attached  a  brass  plate 
bearing  two  scales  at  right  angles  to  each  other  etched  on 
ground  glass,  and  with  well  blackened  divisions  for 
measuring  this  amplitude. 

The  cylinder  is  supported  by  three  large  levelling  sci-ews 
on  a  heavv  iron  ofirder,  which  is  itself  bolted  to  a  verv 
massive  timber  framework  fastened  together  with  iron  lx)lts 
and  clamps.  The  ma^siveness  of  the  cylinder  and  frame 
render  it  quite  impossible  for  the  oscillations  of  the 
pendulum  to  be  comnmnicated  to  the  supports. 

The  starting  and  stopping  of  the  pendulum  is  perf(jrmed 
by  means  of  levers  worked  from  outside  the  cylinder  b}' 
metal  rods  passing  through  stuffing  boxes,  and  cases  filled 
with  oil  to  prevent  leakage  of  air. 
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A  tap  attached  to  the  side  of  the  cylinder  is  connected  by 
rubber  tubing  to  a  Siphon  barometer,  and  a  second  tap 
allows  of  the  attachment  of  an  air-pump  in  order  to  leduce 
the  pressure  to  any  desired  amount,  wliich  is  measured  on 
the  Siphon  barometer. 

As  the  tail- piece  is  only  a  little  way  above  the  ^iirround, 
the  sh(»rt  telescope  witli  diagonal  eye-piece  sent  with  the 
apparatus  is  highly  inconvenient.  It  is  proposed  to  view 
the  coincidences  by  means  of  a  long  telescope  of  considerable 
aperture,  inclined  ,at  a  small  angle  to  the  gj-ound,  and 
carrying  a  [)lane  mirror  in  front  of  the  object  glass,  so  as 
to  reflect  the  image  of  the  apparatus  in  a  nearly  vertical 
direction.  This  method  will  result  in  a  considerable  savinor 
of  light,  and  a  much  more  than  considerable  addition  to  the 
comfort  of  the  observer.  Anyone  who  has  had  experience 
in  really  delicate  physical  work  will  understand  the 
importance  of  these  considei'ations  to  the  accuracy  of  the 
f  experiments. 

In  order  that  the  imatres  of  the  detached  and  clock 
])endulums  may  be  in  the  same  plane,  a  large  lens  is 
provided,  by  means  of  which  an  image  of  the  clock 
pendulum  is  throAvn  on  the  ground  glass  scale  inside  the 
cylinder.  The  lens  is  mounted  on  a  brass  angle  pi«.^ce, 
which  slides  on  a  brass  frame  attached  to  a  wooden  stand. 
The  stand  rests  bv  means  of  three  levellino^  screws  on  a 
plank  bolted  to  the  framework  which  supports  the  cvlindtr. 


Art.  XX. — Report  of  the  Cremation  Committee  oj  the 
Royal  Society  of  Victoria^  appointed  to  enquire  inta 
and  report  upon  *'  Cremation"  and  other  methods  of 
d'hsposinij  of  the  dead,  luith  particular  regard  to 
hygiene  and  economy. 

V 

N 

To  THE  President  and  Members  of  the  Royal  Society 

OF  Victoria. 

Your  Committee  has  the  honour  to  report  that  it  ha^> 
held  two  preliminary  and  three  general  meetings,  and 
has  considered  the  various  methods  pioposed  for  the  sanitary 
and  economic  disposal  of  the  dead.  Your  Committee  finds 
from  tlie  evidence  collected,  that  burial  now  entirely  fails  to 
satisfy  the  demands  of  hygiene.  There  are  the  strongest 
reasons  for  concluding  that  graveyards  have  been  in  the 
past,  and  are  now,  prolific  sources  of  deadly  disease,  not 
only  by  reason  of  mephitic  vapouis  arising  thence  into  the 
atmosphere,  but  also  by  pei'colation  of  putrid  liquid  matter 
in  water  diainage  to  considerable  distances.  Many  cases 
have  notoriously  occurred,  in  which  wells  have  been  demon- 
strably poisoned  in  this  manner  at  long  distances  from  the 
source  of  infection.  The  risk  of  this  is  immensely  aggiavate(i 
us  population  increases.  In  America,  Europe,  and  Victoria 
itself,  the  towns  grow  and  surround  the  cemeteries,  which 
soon  become  full.  New  ones  are  formed  further  away,  and 
the  land,  being  imperatively  required  by  the  living,  tlu' 
bodies  are  unceremoniously  removed  from  the  old  graveyai-ds, 
which  are  generally  used  for  building  blocks,  public  gardens, 
and  other  pui'poses.  The  removal  is  a  dangerous  process, 
the  disturbance  of  the  putrid,  })oison()us  remains  having 
been  almost  certainly  the  cause  of  outbreaks  of  malignant 
disease  epidemics.  It  is  practically  impossible  to  find  a  site 
for  a  cemetery  anywhere  in  the  vicinity  of  towns,  such 
that  there  would  be  no  danger  to  health  to  the  living,  in 
which  the  air,  the  water,  and  the  earth Of  the  neighbouiiiood 
would  be  secure  from  the  dead  I  v  contamination. 
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As  regards  Economy. — The  disposal  of  tlie  dead  by  burial 
is  ali'eady  an  oppressive  charge  to  the  large  majority  of  the 
population  wherever  it  is  numerous.  Cemeteries  are  made 
further  and  further  away,  and  the  longer  conveyance  materi- 
ally enhances  the  expense,  and  must  continue  to  do  so  more 
and  more.  The  unavoidable  crowding  of  cemeteries  has  also 
had  the  effect  of  desti'oying,  or  outraging,  the  reverential 
sentiment  which  fondly  regarded  burial  as  finally  providing 
for  the  permanent  and  undisturbed  repose  of  the  departed. 

After  being  first  filled  with  corpses  to  the  extent  of  from 
twelve  to  twenty-two  (seventy  according  to  the  Duke  of 
Westminster — Times,  December  9,  1889)  in  each  grave,  in 
nearly  all  old  cemeteries,  the  ground  is  similarly  used  over 
and  over  again  at  intervals  of  a  very  few  years ;  and  the 
purchase  of  space  for  a  grave  or  vault,  supposed  at  the  time 
to  secure  ownership  in  perpetuity,  is  a  delusion  and  a  snare  ; 
as  a  matter  of  fact,  headstones  are  broken  up  for  road  metal 
&c. ;  the  coflins  ai'e  burned,  and  the  bones  used  for  manure 
or  shot  down  as  rubbish.  No  respect  is  shown  for  the 
remains  of  the  dead,  or  for  the  feelings  of  their  living  represen- 
tatives. All  ideas  of  sanctity  and  reverence  are  violated. 
The  use  of  vaults  scarcely  delays  the  process.  Persons  who 
have  wealth  and  influence  may,  if  watchful,  be  able  to  delay 
the  sacrilege  during  their  lives,  but  the  next  generation  loses 
both  inclination  to  resist,  and  powei*  to  postpone  it. 

The  method  pursued  by  the  Parsees  is  nmcli  less  objection- 
able hygienically  considered.  It  consists  in  simple  exposure 
on  the  top  of  a  tower  for  vultures  to  dismember  and  devour 
the  corpse.  This  does  not  engross  an  increasing  quantity  of 
land,  or  involve  the  desecration  oi  being  dug  up  again  in  a 
few  years  to  make  room  for  some  one  else,  and  perhaps  of 
being  shot  as  rubbish.  Still  less  does  it,  like  burial,  poison 
the  earth,  air,  and  water,  to  the  (histrnction  of  the  living ; 
but  it  is  practised  by  but  a  small  section  of  the  population 
^f  India,  outside  of  which  it  has  no  advocates,  and  is  not 
•ikely  to  extend. 

Desiccation  has  been  recommended,  and  may  be  adapted 
to  a  very  dry  climate,  but  apparently  not  to  others.  In  the 
Catacombs  at  Malta,  Palermo,  and  some  other  places  it  has 
been  used  ;  but  the  results  are  such  as  to  disgust  strangers, 
and  present  such  features  of  irreverence  and  desecration,  as 
to  preclude  its  wider  adoption.  It  may  be  possible  to  secure 
hygienic  results  by  it,  but  there  seems  to  be  much  more  risk 
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of  the  contrary.  A  nioveriient  in  favour  of  desiccation  ha» 
occurred  in  America,  but  your  Committee  lias  no  reason  or 
wisli  to  think  that  it  lias  any  chance  of  success. 

The  use  of  quicklime  has  been  successfully  tried  in  .several 
instances,  where  large  numbers  killed  in  battle  had  to  be 
rapidly  disposed  of,  and  in  some  other  cases.  It  does  not, 
Isowever,  appear  to  be  adapted  for  general  use,  particularly 
where  lime  is  not  readih'  and  cheaply  procurable. 

Another  method  has  been  suggested  of  disposing  of  the 
dead,  by  simply  immersing  them  in  a  bath  or  tank  of  fused 
alkali,  in  which  they  entirely  disappear  without  leaving  any 
discoverable  residue.  The  cost  and  feasibility  ol  this  method 
would  depend  upon  the  abundance  and  accessibility  of  the 
material,  but  it  seems  questionable  whether  it  would  ever 
commend  itself  to  public  sentiment.  Tl.^ere  appears,  however, 
to  be  no  hygienic  objection  to  it. 

The  expedient,  which  seems  to  be  in  a  fair  way  to  superr 
sede  burial,  is  Ciemation — an  old  one  revived,  and  practised 
widely  to-day.  Cremation  is  general  in  Japan,  and  in  India, 
where  the  Government  has  successfully  introduced  improved 
incinerators  to  expedite  and  perfect  the  primitive  process  in 
use  by  the  Hindoos.  Cremation  is  the  simplest,  cheapest, 
and  most  hygienic  of  all ;  it  can  be  easily  efiected  wherever 
there  are  combustibles,  and  it  appears  particularly  adapted 
for  use  in  cities,  being  rapid,  economical,  final  and  complete. 
The  residue  is  small,  innocuous,  and  easily  preserved  in  urns, 
the  cost  of  which  is  trifling.  Cremation  is  becoming 
popular  in  Italy,  where  it  is  rapidly  extending.  Large 
numbers  are  now  cremated  in  Paris,  and  at  Gotha.  In 
England,  its  progress  has  been  even  more  rapid  than  any- 
where else,  except  Eome.  At  Milan,  679  cremations  have 
been  effected  in  14  years,  but  only  227  in  the  first  7  years. 
At  Lodi,  38  in  13  years.  At  Rome,  where  the  jnactice  has 
grown  more  rapidly  than  at  an}'  other  place  in  Italy,  there 
have  been  297  cremations  in  7  years.  At  21  towns  in  Italy 
there  were  in  all  1463  cremations  in  the  14  years  ending 
with  1890.  At  Woking,  in  Suiiey,  the  first  cremation  took 
place  in  1885,  and  the  numbers  since  cremated  there  yearh-, 
are,  3,  10,  13,  28,  40,  54,  and  99  in  1891—253  in  all;  the 
increase  being  more  uniformly  progressive  than  even  at 
Ron»e,  which  bei>an  with  15,  and  ended  with  90  in  7  years, 
and  had  fewer  in  1880  and  1887  than  in  1885.  The  Duke 
of  Bedford,  Lord  Braniwell,  and  Mr.  Wm.  Eassie,  were  all 
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cremated  during  the  current  year,  and  Crematories  are 
being  established  at  Manchester,  Liverpool,  Ilford,  Darling- 
ton, and  elsewhere. 

The  great  advantages  of  Cremation  appear  to  be — Firstly. 
the  perfect  extinction,  with  the  corpse,  of  the  possibility  of 
communication  by  it  of  any  disease  to  the  living.  Secondly, 
its  economy.  The  cost  at  Paris  is  only  two  francs,  and  it  is 
less  in  Japan  and  India.  There  is  every  reason  to  believe 
that  it  could  be  done  in  Melbourne  for  a  guinea  each  at 
most,  including  examinations,  memorial  urn,  &c.  Carriage 
must  sometimes  form  a  comparatively  important  item  in  the 
cost.  It  can,  however,  be  much  reduced,  as  portable  iron 
crematories  have  been  successfully  constructed  for  militaiy 
purposes,  and  will  no  doubt  come  into  general  use.  Thirdly, 
its  finality.  Cremation  will  abolish  at  once  all  the  shocking 
desecration  which  is  now  inseparable  from  the  burial  system. 
Fourthly,  the  innocuous  residual  ashes,  less  than  a  quart  in 
quantity,  can  be  preserved  in  an  urn  of  aesthetic  material 
and  device,  and  deposited  either  in  a  public  institution  (or 
Columbarium),  or  confided  to  the  care  of  the  family  ;  with 
Fifthly,  the  satisfactory  certainty  to  all  concerned,  that  the 
body  itself  can  never  afterwards  be  subjected  to  disturbance, 
insult,  or  desecration,  or  cause  incalculable  harm  to  others. 

The  only  apparently  plausible  objection  that  has  ever  been 
urged  against  Cremation  is,  that  the  body  can  never  after- 
wards be  available  as  evidence  in  crises  of  murder,  particuarly 
by  poison.  A  case,  however,  occurred  at  Milan,  which  goes 
far  to  prove  that  the  risk  is  actually  greater  in  case  of  burial 
(see  Robinson,  ''Cremation  and  Urn  Burial,"  pp.  177-8). 
The  parents  of  a  deceased  child  obtained  all  the  certificates 
necessary  for  its  burial,  before  resolving  to  have  it  cremated. 
The  additional  certificates  however,  which  were  required  at 
the  Crematorium,  elicited  the  fact  that  the  child  had  been 
poisoned  accidentally  by  eating  sweetmeats  containing 
copper.  Your  Committee  would  strongly  recommend  that 
no  system  whatever  be  tolerated  which  does  not  provide 
amply  strict  examinations  to  obviate  the  possibility  of  such 
&ct8  passing  undetected. 

An  Act,  legalising  Cremation  under  conditions,  has 
lately  been  passed  by  the  South  Australian  Legislature  at 
Adelaide. 

Lastly,  the  legal  aspect  of  the  question  remains  to  be 
considered. 
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Sir  Jas.  F.  Stephen's  judgment  in  the  case  of  Dr.  Price, 
in  1874,  set  at  rest  the  question  of  the  legality  of  Cremation 
.in  England,  and  decided  that  there  was  then  no  law  against 
it  there,  so  long  as  no  nuisance  was  caused.  Of  course  no 
system  of  disposing  of  the  dead  should  be  tolerated,  unless 
all  that  can  be  called  a  nuisance  is  absolutely  prevented.  The 
objection  to  burial  is  that  it  produces  evils  far  worse  than 
nuisances.  Since  the  judgment  in  question,  the  Cremation 
Society  of  England,  though  previously  deterred  by  the 
discountenance  of  the  Home  Secretary,  proceeded  at  once  to 
cremate,  and  has  continued  to  do  so  since.  The  same  view 
appears  to  have  been  officially  taken  here,  in  the  Metro- 
politan General  Cemetery  Bill,  which  was  introduced  by  the 
Government  in  the  Legislative  Assembly  in  1891,  but  made 
no  further  progress.  The  existence  of  this  Bill  implies  that 
no  legal  objection  to  Cremation  could  be  discovered.  It 
provides  "for  the  establishment  and  management  of  a 
Metropolitan  General  Cemetery"  at  Frankston,  with  nine 
managers ;  two  to  be  appointed  by  the  Government,  and 
seven  to  be  elected  by  the  Councils  of  eighteen  city  and 
Kurburban  corporations.  £20,000  was  to  be  granted  from 
the  consolidated  revenue  to  start  with,  and  the  corporations 
were  to  contribute  £2500  a  year,  until  the  fees  to  be 
charged  should  amount  to  a  sufficient  sum  to  defray 
expenses.  The  cemetery  consists  of  3008  acres,  worth 
£15,000;  distance  from  Melbourne  26  miles.  It  is  11 J 
miles  round,  and  the  cost  of  fencing  it  has  been  estimated  at 
c£^24,000.  More  thousands  are  required  for  a  short  branch 
railway.  The  Bill  provides  that  the  managers  may  make 
regulations,  to  be  approved  by  the  Governor  in  Council, 
prescribing  fees  for  burials,  &;c.,  and  also  for  cremations. 
Section  71  provides  that  any  one  may  direct  by  Will  or 
otherwise,  that  his  body  shall  be  cremated,  and  that  his 
executors  or  others  may  carry  his  direction  into  effect,  in 
the  cemetery,  under  regulations  to  be  made  under  Section  77. 
The  admission  that  Cremation  is  not  illegal  is  something, 
and  the  attempt  to  legalise  it  is  more.  But  cremation  at  a 
distance  of  26  miles  is  useless.  There  is  ample  proof  that  its 
proper  performance  within  a  city  admits  of  no  reasonable 
objection.  Persons  living  next  door  would  not  even  know 
that  it  was  in  progress,  and  in  itself  it  is  essentially  purifying 
as  well  as  innocuous. 

Hygiene  demands  the  reduction  to   a  minimum  of  the 
time  and  distance  between  the  death  of  the  body  and  its 
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final  disposal.  One  weighty  (>bjection  to  burial  is,  that  it 
must  be  as  far  from  the  city  as  convenient,  notwithstanding 
the  cruel  inconvenience  and  expense  to  the  mourning 
relatives  in  the  performance  of  their  sacred  duties.  Their 
strong  claims  to  sympatliy  and  consideration  appear  to  have 
been  wholly  ignored  in  the  Frankston  scheme.  But  in 
Melbourne  now,  hundreds  of  pious  mourners  visit  the  graves 
of  their  departed  relatives  weekly,  and  even  more  frequently, 
to  plant  and  carefully  tend  flowers  around  them.  They 
would  be  cruelly  debarred  from  performing  this  pious  duty 
by  the  extra  cost  and  time  involved  in  frequent  journeys, 
even  by  railway,  of  52  miles.  Cremation  would  abolish  this 
difficulty  entirely.  Instead  of  having  to  neglect  these  duties 
altogether,  or  to  travel,  say  weekly  or  daily  to  Frankston  to 
fulfil  them,  they  would  have  the  actual  pure  ashes  them- 
selves, in  an  elegant  urn  or  other  receptacle,  in  either  the 
mortuaiy  chapel,  or  family  household,  where  they  could 
fulfil  their  cares  and  soothe  their  feelings  by  daily  viewing 
them,  and  decking  them  with  fresh  flowers. 

As  regards  economy,  compare  a  central  City  Crematory 
and  Mortuary  Chapel,  costing  perhaps  £2000  or  £3000,  and 
2s.  6d.  or  3s.  worth  of  fuel,  and  a  fee  of  a  guinea,  with  a 
Oemeteiy  26  miles  off,  costing  for  land  £15,000,  fencing 
£24,000,  and  several  thousands  more  for  a  branch  railway  to 
it.  But  these  are  of  minor  importance  concerning  the  state 
contribution  only.  The  salient  point  is,  what  will  be  the 
charges  for  each  funeral  to  bereaved  mourners — the  people  ? 
The  deaths  in  Melbourne  may  now  be  taken  at  10,000 
yearly  (10,412  in  1889,  and  9,297  in  1890,  Hayter),  i.e.,  25 
to  28  daily.  £\0  is  surely  a  low  average  for  ordinary 
funeiuls  now,  and  transport  is  always  and  necessarily,  a 
formidable  extra ;  and  nowever  performed,  the  26  miles 
cannot  but  add  largely  to  the  expense,  falling  upon  the 
unfortunate  mourners  in  the  shape  of  undertakers'  bills,  thus 
augmented  by  at  least  25  or  30  per  cent. 

The  fees,  also,  of  unknown  amount,  would  also  fall  upon 
them,  and  to  provide  tlie  projected  embellishments  upon  the 
scale  hinted  at,  the  fees  must  be  an^'^fching  but  light.  Even 
supposing  that  the  increase  altogether  might  not  exceed 
50  per  cent.,  £15  for  each  funeral,  multiplied  by  10,000, 
would  be  at  least  £150,000  to  be  paid  yearly  hy  the  people, 
beside  the  contribution  of  the  state.  Cremation  would  per- 
form the  whole  service  for  probably  £1  Is.  each,  or  £11,000 
a  year,  in  a  few  crematories  costing  perhaps  £2000  each. 

Q  2 


\. 


228     Proceedings  of  the  Royal  Society  of  Victoria, 

Your  Committee  for  all  these  reasons  confidently  recom- 
mends Cremation  as  incomparably  the  best  solution  of 
every  difficulty,  particularly  on  hygienic,  sentimental,  and 
economical  grounds. 

Your  Committee,  however,  also  feels  called  upon  to 
remark  here  that  not  only  in  the  Bill  in  question,  but  also 
in  the  Cemeteries  Act  of  1890  (No.  1072,  now  in  force), 
some  of  the  most  important  facts  which  should  be  kept  in 
view  in  disposing  of  the  dead  seem  to  have  been  entirely 
ignored.  Its  framers  appear  to  rely,  with  most  mistaken 
confidence,  upon  hermetically  closed  coffins  and  cemented 
vaults  to  prevent  the  escape  of  the  poisonous  gases  generated 
in  decomposition.  This  is  a  fallacy.  Such  escape  cannot  be 
prevented.  Your  Committee  cannot  do  better  than  repeat 
the  decisive  testimony  of  Sir  John  Simon,  the  eminent 
Sanitarian  (quoted  in  the  Duke  of  Westminster's  letter  to 
the  " Times"  dated  December  9,  1 889)  :~ 

"  The  leaden  cofl&n  sooner  or  later  yields,  and  gives  vent  to  its  fatal 
contents.  The  most  successful  attempt  at  hermetical  enclosure  does  not 
reach  beyond  postponement  of  the  effusion  through  the  atmosphere  of  the 
products  of  decomposition.  Overcrowding  the  dead  causes  the  soil  to  be 
saturated  and  supersaturated  with  decomposing  animal  matter,  polluting  the 
water-springs  and  vitiating  the  air  ;  and  it  is  by  the  air,  vitiated  by  organic 
matter  undergoing  decomposition,  that  epidemics  and  infectious  diseases  most 
readily  diffuse  their  poison  and  multiply  their  victims." 

Your  Committee  has  made  its  deliberate  recommendation 
upon  the  evidence  before  it.  It  is  perhaps  scarcely 
necessary  to  say  that  that  recommendation  does  not  include 
that  those  who  prefer  burial  should  not  be  as  free  as  the 
advocates  of  cremation  to  do  what  they  prefer.  At  the  same 
time,  it  seems  clear  that  both  the  public  advantages  of 
cremation,  and  the  public  dangers  of  burial,  are  infinitely 
more  important  and  practical  than  any  2^W?;a^6  predilections 
either  way. 


(Signed) 


Llewellyn  D.  Bevan,  D.D.,  Member. 

J.  Talbot  Brett,  M.D., 

D.  A.  Gkesswell,  M.D., 

William  C.  Kernot,  M.A, 

William  Lynch, 

Orme  Masson,  M.A, 

William  L.  Mullen,  M.D., 

James  Edward  Neild,  M.D.,     „ 

G.  A.  Syme,  M.D., 

H.  K.  RusDEN,  Hon.  Secretary. 
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Art.  XXL — RepoH  of  the  Port  Phillip  Biological  Swi^ey 

Committee,  1892. 

Your  Committee  regret  that  there  are  no  results  to  report 
as  received  from  the  specialists  in  Europe  to  whom  material 
was  forwarded,  though  we  have  information  that  the  work 
is  in  hand.  During  the  course  of  next  year,  Professor 
Spencer,  who  is  on  the  Committee,  is  visiting  Europe,  a^d 
hopes  to  arrange  for  an  early  publication  of  the  descriptions. 

Professor  Tate,  of  Adelaide,  has  returned  the  specimens  ot 
the  Nudibranch  Mollusca,  as  he  finds  himself  unable,  through 
pressure  of  other  duties,  to  undertake  their  determination. 

Dr.  Dendy  has  continued  his  studies  on  the  Sponges,  and 
has  worked  out  the  classification  and  much  of  the  detailed 
anatomy  of  the  Calcarea  Heterocoela.  He  is  publishing  a 
Synopsis  of  this  work  in  the  Proceedings  of  our  Society,  and 
anatomical  accounts  in  the  European  journals. 

Your  Committee  have  incurred  no  expenses  during  the 
year. 

A.  H,  S.  Lucas,  Hon,  Secretary. 
Nov.  8,  1892. 


MEETINGS    OF    THE    KOYAL    SOCIETY. 

1892. 


[N.B. — ^The  remarks  and  speeches  in  the  discussions  are 
taken  down  verbatim  by  a  shorthand  writer,  and 
afterwards  written  out  at  length  with  a  typewriter, 
for  reference  and  reproduction,  if  required ;  and  there- 
fore, more  is  seldom  given  herein  than  an  indication  of 
.  their  general  drift.  If  any  person  should  wish  to  refer 
to  the  verbatim  report,  he  can  apply  to  the  Secretary 
to  the  Society,  who  will  give  him  an  opportunity  of 
perusing  and  copying  it,  or  if  he  resides  at  a  distance, 
so  much  as  he  requires  will,  upon  payment  of  the  cost 
of  reproducing  ity  be  forwarded  to  his  address.] 


AJSNUAL    MEETING. 

Thursday,  Mar  eh  lOth, 

The  President  (Professor  Kernot)  was  in  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Election  of  Office-bearers  and  Members  of  Council. 

The  following  Office-bearei*s  and  Members  of  Council  were 
duly  elected : — President — Professor  W.  C.  Kernot,  M.A.,  C.E. 
Vice-Presidents— E.  J.  White,  F.R.A.S.,  and  H.  K.  Rusden, 
F.R.G.S.  Hon.  Treasurer— C.  R.  Blackett,  F.C.S.  Hon. 
Librarian — A.  Dendy,  D.Sc.  Hon.  Secretaries — Professor  W. 
Baldwin  Spencer,  M.A.,  and  A.  Siitherland,  M.A.  Members 
of  Council— J.  E.  Neild,  M.D.,  C.  A.  I^opp,  M.A.,  LL.B., 
Professor  Laurie,  LL.D.,  R.  L.  J.  Ellery,  F.R.S.,  G.  S.  Griffiths, 
F.R.G.S.,  Professor  Orme  Masson,  M.A.,  D.Sc.,  H.  Moors, 
Rev.  E.  H.  Sugden,  B.A.,  B.Sc. 

The  President  referred  to  the  services  rendered  in  past 
years  to  the  Society  by  the  retiring  Librarian,  Dr.  Neild. 
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Annual  Report. 

The  following  Report  and  Balance  Sheet  were  taken  as 
read,  and  on  the  motion  of  Mr.  Ellery,  they  were  adopted: — 

The  Council  of  the  Royal  Society  herewith  presents  to  the 
Members  of  the  Society  the  Annual  Report  and  Balance 
Sheet  for  the  year  J  89 1 .  The  following  meetings  were  held, 
and  papers  read  during  the  session  : — 

On  the  12th  March,  at  the  Ordinary  Meeting  held  after 
the  Annual  General  Meeting,  T.  S.  Hall,  M.A ,  "  On  a  New 
Species  of  Dictyonema  ;"  A.  Dendy,  D.Sc,  "A  Preliminary 
Account  of  Synute  puhhella,  a  New  Genus  and  Species  of 
Calcareous  Sponge;''  T.  S.  Hall,  M.A.,  and  G.  B.  Pritchard, 
"The  Geology  of  the  Southern  Portion  of  the  Moorabool 
Valley." 

On  the  2nd  April,  R.  Etheridge,  Jun.,  F.G.S.,  and  A  Smith 
Woodward,  **  On  the  Occurrence  of  the  Genus  Belonostomus 
in  the  Rolling  Downs  Formation  of  Central  Queensland." 

On  the  11th  June,  Professor  W.  Baldwin  Spencer, 
"  On  the  Anatomy  of  Geratella  fusca ;"  A.  Dendy,  D.Sc, 
**  Additional  Observations  on  the  Victorian  Land  Planarians;" 
A  H.  S.  Lucas,  M.A.,  B.Sc,  "  On  a  New  Species  of  Fresh 
Water  Fish  from  Lake  Nigothoruk,  Mount  Wellington, 
Victoria;"  Professor  W.  Baldwin  Spencer,  "Land  Planarians 
from  Lord  Howe  Island.'' 

On  the  9th  July,  A.  Dendy,  D.Sc,  "  Description  of  a  New 
Species  of  Land  Nemertean  {U-eoneniertes  austral ieiisis) ;" 
R  L.  J.  Ellery,  F.R.S.,  "The  Present  State  of  the  Inter- 
national Photographic  Charting  of  the  Heavens." 

On  the  13th  August,  A.  Dendy,  D.Sc,  "On  the  Mode  of 
Reproduction  of  Peripatus  leuckartii;"  A.  Dendy,  D.Sc, 
"  Short  Descriptions  of  New  Land  Planarians ; "  Professor 
W.  C.  Kernot,  "  Notes  on  the  recent  Flood  on  the  Yarra." 

On  the  10th  September,  G.  B.  Pritchard,  "On  a  New 
Species  of  Graptolitidse ; "  A.  Dendy,  D.Sc,  "  On  th^ 
Presence  of  Ciliated  Pits  in  Australian  Land  Planarians." 

On  the  8th  October,  A.  H.  S.  Lucas,  M.A.,  "  Notes  on  the 
Distribution  of  Victorian  Frogs;"  R.  L.  J.  Ellery,  F.R.S , 
"  Notes  on  the  Magnetic  Shoal  near  Bezout  Island,  North 
West  Australia." 
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On  the  12th  November,  G.  S.  Griffiths,  F.R.G.S.,  "The 
Geology  of  Barwon  Heads  ;"  A.  Dendy,  D.Sc,  **  Description 
of  some  Land  Planarians  from  Queensland." 

On  the  lOtli  December,  Professor  W.  Baldwin  Spencer, 
"  Preliminary  Notice  of  Victorian  Earth-worms.  Part  I — 
The  Genera  Megascolides  and  Cryptodrilus ; "  H.  H. 
Anderson  and  J.  Shephard,  "  Notes  on  Victorian  Rotifers  \* 
Professor  W.  Baldwin  Spencer,  "  Note  on  the  Habits  of 
Ceradotus  forsteri!' 

The  folio  win  or  Members  and  Associates  were  elected 
during  the  year : — Members,  A.  Dudley  Dobson,  J.  W, 
Barrett,  M.D. ;  Country  Members;  John  Desmond,  John 
Dawson  ;  Associates,  W.  J.  Strettle,  W.  L.  Mullen,  M.D., 
Miss  Agnes  Ross  Murphy. 

Your  Council  regrets  to  have  to  record  the  loss  by  death 
of  the  following  Members  of  the  Society  : — Hon.  J,  G.  Beaney, 
J.  P.  Bear,  Henry  Edwards,  Jolin^on  Hicks,  G.  LeFevre, 
M.D.,  John  Wall,  Hon.  Sir  Wm.  McLeay,  the  Right  Rev. 
Charles  Perry,  D.D. 

During  the  course  of  the  year,  your  Council  received  with 
great  i-egret  the  resignation  of  A.  W.  Howitt.  Though  this 
was  necessitated  by  pressure  of  official  duties,  it  is  hoped 
that  Mr.  Howitt  may  before  long  lind  himself  again  able  to 
take  an  active  part  in  the  work  of  the  Society.  A.  Dendy, 
D.Sc,  was  elected  by  the  Society  to  fill  the  vacancy  thus 
created. 

During  the  course  of  the  year,  also,  J.  Cosmo  Newbery, 
B.Sc,  who  was  leaving  for  England  on  a  scientific  commission, 
resigned  the  Vice-Presidency  of  the  Society,  and  H.  K. 
Rusden  was  unanimously  elected  to  fill  the  vacant  office. 
From  1870-77,  and  again  from  1886-91,  Mr.  Rusden  had 
been  closely  identified  with  the  Society  in  his  position  as 
one  of  the  Hon.  Secretaries,  and  in  nominating  him  for  the 
post  of  Vice-President,  the  Council  expressed  its  warm 
appieciation  of  the  services  which,  in  the  capacity  of 
Secretary,  he  had  rendered  to  the  Society,  in  the  work 
carried  on  by  which  he  had  taken  an  important  and  active 
share. 

The  Librarian  reports  the  addition  to  the  Library  during 
the  year  of  1076  publications.  It  may  be  noted  that  a 
Manuscript  Catalogue  of  the  Library  has  now  been  drawn 
up  rendering  it  more  available  for  reference.     The  Assistant 
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Librarian  is  in  constant  attendance  to  afford  assistance  to 
those  desirous  of  consulting  the  volumes.  Your  Council 
htis  had  under  consideration  the  exchanges  which  are  made 
with  other  Societies  and  hopes  to  be  able,  in  the  future,  to 
add  considerably  to  the  value  of  these  in  consequence  of  the 
increased  amount  of  publications  which  now  emanate  from 
the  Society. 

The  most  important  publication  of  the  year  has  been  that 
of  Part  I  of  Dr.  Dendy's  "Monograph  of  the  Victorian 
Sponges." 

The  Committee  appointed  by  the  Council  to  distribute 
the  collections  of  animals  obtained  from  Port  Phillip 
experiences  very  great  difficulty  in  obtaining  any  informa- 
tion from  specialists  at  home  to  whom  the  various 
collections  have  been  sent  for  investigation.  It  hopes, 
however,  to  obtain  reports  during  the  coming  year,  and  is 
endeavouring  to  hasten  the  work,  though  this  must 
naturally  take  a  long  period  of  time  in  completion.  The 
Council  desires  to  place  on  record  its  high  appreciation 
of  the  labours  of  J.  Bracebridge  Wilson,  Esq.,  M.A.,  by 
whom  the  collections  have  almost  entirely  been  made. 

As  will  be  seen  from  the  list  of  papei^s  read  before  the 
Society  during  the  past  year,  a  considerable  number  of 
original  scientific  investigations  have  been  carried  on  by 
Members.  Your  Council  trusts  that  the  amount  of  work 
recorded  in  its  publications  may  increase  year  by  year. 


*, 
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Professor  Spencer,  in  accordance  with  notice  of  motion, 
moved  the  repeal  of  Rules  52  to  58  inclusive.  He  did  not 
think  the  Society  was  large  enough  to  be  broken  up  into 
Sections,  and  further,  such  breaking  up  would  affect  the 
Society's  maintenance  and  welfare  as  a  whole.  In  his 
opinion,  Sections  could  not  be  carried  on  with  any  benefit  to 
the  Society,  as  a  number  of  their  members  interested  in  any 
particular  work  set  themselves  apart  and  formed  what  was 
practically  an  independent  Society,  and  the  Council  which 
must  be  the  central  authority  lost  control  over  the  actions  of 
members.  Their  experience  of  the  Sections  which  had 
already  been  in  existence  was  such  as  to  create  a  feeling 
against  their  continuance,  and  in  favour  of  merging  all  into 
one  Society  working  together  as  one  body. 

Mr.  Ellery  seconded  the  motion.  Until  he  had  had 
practical  experience  of  the  working  of  Sections  he  had 
favoured  their  establishment,  but  he  was  now  of  the  opinion 
that  they  tended  to  lessen  interest  in  the  doings  of  the 
parent  Society  and  to  reduce  the  attendance.  He  thought 
it  would  be  wise  to  abandon  the  Sections,  at  all  events  until 
the  Society  became  very  much  stronger.  The  Royal  Society 
of  London  had  no  Sections.  ^Should  the  motion  be  earned, 
they  should  not  interfere  with  existing  Sections  until  the 
lapse  of  a  certain  period. 

Mr.  White  considered  that  if  the  Sections  had  been  kept 
under  control  no  trouble  would  have  been  occasioned.  As 
the  Rules  provided  that  the  Council  "  may  "  prevent  the 
formation  of  Sections,  there  was  no  need  for  the  resolution. 

Mr.  Blackett  referred  to  the  merging  of  the  Microscopical 
Society  into  the  Royal  Society,  and  probably  it  might  be  con- 
sidered by  members  of  the  former  body,  which  was  afterwards 
carried  on  as  a  Section  of  the  Royal  Society,  that  they  had 
been  somewhat  unfairly  dealt  with.  He  agreed  with  others 
that  the  Sections  had  been  somewhat  unsuccessful. 

Mr.  Sutherland  supported  Mr.  White's  view.  There  was 
no  necessity  for  the  motion,  the  object  of  which  was  merely 
to  get  rid  of  Section  G.  It  could  not  be  expected  that 
people  would  attend  the  ordinary  meetings  of  the  Society 
and  listen  to  some  abstruse  paper  on  a  subject  they  knew 
nothing  of,  while  they  waited  for  the  paper  to  be  read  in 
which  they  were  interested.  Royal  Societies  were  not 
favourable  fields  for  special  papers  in  any  particular  branch, 
although  many  people  were  good  enough  to  attend  meetings 
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and  suffer  the  infliction  of  hearing  papers  read  in  which  they 
had  not  the  slightest  interest,  and  so  provide  audiences  for 
the  readers.  If  it  was  intended  merely  to  get  rid  of  Section 
G,  then  Section  G  had  no  desire  to  remain  if  it  was  not 
wanted,  and  it  had  already  taken  steps  to  withdraw.  The 
Engineering  and  Physical  Sections  had  had  meetings  which 
were  rendered  more  pleasant  than  any  mixed  meetings  could 
be.  It  should  be  borne  in  mind  that  the  Sections  acted  as 
feeders  to  the  general  Society. 

Dr.  Dendy  considered  that  the  more  the  Sections  were 
increased  so  were  the  expenses.  The  Council  practically 
lost  all  control  over  the  Sections. 

Professor  Spencer  said  that  his  motion  was  general,  and 
did  not  appl}^  to  any  particular  Section.  They  had  given 
Sections  a  fair  trial,  and  he  did  not  think  they  had  been  a 
real  success. 

Professor  Orme  Masson  said  that  if  the  motion  were 
carried,  it  did  not  follow  that  Section  G  could  not  remain. 
He  would  urge  that  the  motion  be  carried,  for  the  reason 
that  it  would  not  be  an  arbitrary  abolition  of  any  existing 
Section.  It  would  simply  be  a  certificate  from  the  Society 
that  it  did  not  care  to  create  new  Sections. 

Mr.  Elleky  drew  attention  to  Rule  54,  which  provided 
that  meetings  should  be  for  scientific  objects  only.  If  that 
Rule  had  been  kept  in  view,  all  difficulty  might  have  been 
avoided. 

Mr.  Jaeger  hoped  that  the  abolition  of  the  Rules  would 
not  preclude  the  reading  of  any  papers  on  Art. 

Mr.  Ellery. — Certainly  not.  The  formation  of  Section  G 
was  the  result  of  many  years*  discussion.  It  was  urged  that 
Alt  and  Literature  should  be  more  thought  of  in  the  Society 
than  they  were. 

Mr.  RusDEN  thought  it  was  hard  to  suppose  that  the 
Rules  were  framed  without  consideration  and  wisdom. 
Rule  30  provided  against  anything  objectionable  occurring 
in  any  Section,  and  that  Rule  had  been  overlooked.  If  it 
had  not  been  overlooked,  no  paper  would  have  been  read 
without  being  submitted  to  the  Council. 

Mr.  White  agreed  with  Mr.  Ellery  that  the  Society  was 
not  strong  enough  for  Sections.  As  the  Council  had  the 
right  of  vetoing  Sections,  why  not  leave  the  matter  to  it. 
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The  President's  opinion  was  that  the  passing  of  the 
motion  woruld  not  abolish  existing  Sections,  but  would  take 
away  the  power  of  establishing  new  Sections  in  the  future. 

Professor  Orme  Masson  said  that  the  passing  of  the 
motion  would  show  that  the  Society  was  against  having 
Sections,  and  the  result  would  in  all  probability  be  that 
Section  G  would  abolish  itself. 

Mr.  Sutherland  said  that  Section  G  did  not  intend  to 
abolish  itself,  but  to  sheer  off  and  have  an  independent 
existence. 

Mr.  Blackett  mentioned  the  fact  that  no  minute  books 
had  been  kept  by  the  Sections. 

Mr.  White  moved  "  that  in  the  present  state  of  the 
Society  the  formation  of  Sections  was  not  advantageous  to 
it,  and  that  in  the  future  no  Sections  be  allowed." 

Mr.  RuSDEN. — The  Society  should  request  the  Council 
not  to  appoint  Sections. 

Dr.  Jamieson  was  opposed  to  the  formation  of  Sections* 
as  the  more  numerous  they  were,  the  more  they  tended  to 
impoverish  the  Society.  It  was  not  necessary,  in  his  opinion, 
to  alter  the  Rules,  as  in  accordance  with  the  sentiments 
expressed  that  evening  the  Sections  would  be  abolished. 

Professor  Laurie  could  not  understand  why  it  was 
necessary  to  legislate  for  the  futuie. 

Professor  Spencer's  motion,  on  being  put,  was  carried. 

Mr.  Albert  Swanson  and  Mr.  J.  B.  L.  Mackay  were 
elected  as  Members. 

Mr.  G.  B.  Pritchard  and  Mr.  L.  J.  Balfour  were  nomi- 
nated as  Associates. 

The  Librarian's  Report  showed  that  203  publications  had 
been  added  to  the  Library  since  last  meeting. 

Professor  Spencer  gave  a  summary  of  his  paper  on 
**  Victorian  Earthworms.    Part  II.    The  genus  Perichaeta." 

The  President  wished  to  know  if  Professor  Spencer 
agreed  with  Darwin's  theory  of  the  production  of  the 
humus. 

Professor  Spencer  thought  that  the  work  done  bj*-  earth- 
worms in  other  countries  was  largely  done  by  ants  here. 
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Thursday,  May  iWi. 

The  President  (Professor  Kernot)  in  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Mr.  Wilsmore,  Associate,  signed  the  Roll. 

Mr.  W.  H.  Archer  and  Dr.  J.  W.  Barrett  were  elected  as 
new  Members  of  Council,  from  which  Dr.  J.  E.  Neild  had 
retired. 

Mr.  R.  J.  A.  Barnard,  M.A.,  and  Mr.  G.  B.  Pritchard,  were 
elected  as  Associates. 

The  Librarian's  Report  showed  that  191  new  publications 
had  been  added  to  the  Library  since  the  last  meeting. 

Mr.  Martin  Gardiner's  paper  on  ^'Confocal  Quadrics, 
&c.,"  was  taken  as  read. 

Dr.  Dendy  read  a  paper  entitled  "Further  Notes  on  the 
Oviparity  of  the  larger  Victorian  Peripatus,  generally  known 
as  P.  leuckartii." 

Mr.  Alexander  Scttherland  read  a  paper  on  "The 
Responsibility  of  Criminals." 

Mr.  Archer  said  that  they  had  heard  Mr.  Sutherland's 
veiy  able  and  comprehensive  address,  which  was  however 
full  of  contestable  points.  Mr.  Sutherland's  conclusion 
appeared  to  be,  that  while  it  was  a  gross  act  of  injustice  to 
punish  a  man  for  what  he  could  not  help  doing,  yet  he  must 
be  punished  because  it  would  not  be  right  to  stick  to 
abstract  justice.  The  word  "  responsible "  was  used  a 
number  of  times  in  the  paper,  but  if  a  man  could  not  help 
himself,  how  could  he  be  held  to  be  responsible  ?  Although 
Mr.  Sutherland  had  stated  that  the  incorrigible  boy  at  school 
had  no  more  right  to  be  punished  than  a  Maori  should  be 
for  having  a  brown  skin,  yet  he  afterwards  said  that  the  boy 
ought  to  be  punished  because  it  would  assist  him  in  forming 
his  character.  Did  not  that  indicate  on  the  part  of  the 
youth  a  sense  of  right  and  a  power  of  self-control  ?  As  to 
lunatics  in  asylums,  it  was  known  that  a  large  proportion 
had  what  were  called  lucid  intervals,  during  which  their 
medical  attendants  would  reason  with  them  and  treat  them 
as  intelligent  men.  That  was  a  proof  that  they  recognised 
in  their  patients  a  power  of  distinguishing  right  from  wrong, 
and  of  exercising  a  control  over  their  actions.  They  could 
determine  to  do  what  they  saw  was  right. 
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Professor  Lauhie  considered  there  were  some  points  in 
the  paper  which  must  inevitably  give  rise  to  difference  of 
opinion,  and  he  was  rather  sorry  it  had  raised  the  question 
of  free-will.  Discarding  free-will,  and  holding  any  doctrine 
that  might  be  preferred,  it  was  not  necessary  to  go  to  the 
opposite  extreme  and  to  say  that  every  person  who  fell 
into  crime  was  to  be  regarded,  not  as  an  object  of  blame,  but 
solely  of  pit3^  The  fact  was,  that  persons  who  did  wrong 
frequently  blamed  themselves,  and  admitted  that  they 
<ieserved  punishment.  That  showed  that  they  could  not 
wholly  do  away  with  the  sense  of  blame  for  wrong  done. 
Mr.  Sutherland's  great  point  should  not  be  lost  sight  of, 
namely,  that  the  aim  of  government  in  inflicting  punish- 
ment was  to  deter  crime.  The  aim  of  government  should  be 
to  suppress  crime,  and  it  was  justified  in  doing  all  it  could 
to  attain  that  object.  Punishment,  or  the  fear  of  punish- 
ment, was  a  great  factor  in  suppressing  crime — in  preventing 
A  person  who  contemplated  committing  crime  from  falling 
into  it.  At  least,  that  should  be  the  aim  of  punishment. 
He  was  entirely  in  accord  with  Mr.  Sutherland,  that  govern- 
ment was  entitled  to  say  how  it  was  best  to  inflict  punish- 
ment, but  at  the  same  time  he  did  not  see  any  reason  why 
the  moral  aspect  of  crime,  even  from  the  deterrent  view, 
should  be  omitted.  It  was  (juite  true  that  people  were 
swayed  by  fear  of  punishment,  but  when  the  State  laid 
down  certain  rules,  the  violation  of  which  would  lead  to  . 
punishment,  it  did  not  hold  out  a  threat  to  deter  people 
from  doing  what  they  would  otherwise  like  to  do.  To 
many  people,  £he  State  was  an  embodied  conscience. 
People  did  not  come  into  the  woild  knowing  what  was 
right  or  wrong,  nor  did  they  evolve  propositions  as  to  right 
or  wrong  from  their  peisonality  ;  the}^  were  taught  by 
others,  and  in  a  great  measure  by  the  laws  of  the  State,  as 
to  what  was  right  or  wrong.  A  great  many  people  regarded 
the  laws  which  the  State  had  laid  down  with  regard  to 
<irime  as  laws  which,  from  a  moral  point  of  view,  should  not 
be  transgressed,  so  that  the  deterrent  power  of  the  State 
appeared  to  him  to  act,  not  only  from  the  fear  of  punish- 
ment, but  also  because  of  a  moral  standard  which  the 
majority  of  people  adopted,  and  which  they  were  not  likely 
to  transgress.  It  should  be  borne  in  mind,  that  the  punish- 
ment inflicted  by  the  State  for  crime,  so  far  from  reforming 
the  criminal,  had  the  opposite  effect,  and  it  was  a  question 
worthy  of  consideration  whether  the  State  should  not  adopt 
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some  form  of  restriction  adapted  to  the  various  needs  of 
those  with  whom  it  had  to  deal.  There  were,  undoubtedly, 
persons  in  whom  hereditary  traits  were  very  strong,  who 
were  borne  almost  irresistibly  towards  crime,  and  lor  tlie 
security  of  society  the  State  might  deal  with  those  persons 
in  a  ditFerent  way  fi^om  that  in  which  others  were  treated. 
Still,  with  regard  to  a  great  number,  it  should  be  borne  in 
mind  that  the  humanitarian  spirit  of  the  age  demanded  that 
the  possibility  of  reformation  should  be  kept  in  view.  The 
trend  of  modern  thought  was  away  from  the  old  idea  of 
retribution  ;  but  he  thought  they  should  recognise  the 
elements  of  truth,  even  in  that  old  theory  of  retribution, 
and  the  elements  of  truth  were,  that  when  something  was 
committed  which  was  regarded  as  criminal — acts  of  violence 
or  fraud — there  was  a  healthy  feeling  of  resentment.  He 
did  not  think  that  feeling  should  be  suppressed,  though  it 
should  be  woven  in  with  the  other  ideas  of  reformation. 
It  should  also  be  borne  in  mind  that,  when  men  were 
punished,  they  very  frequently  felt  that  they  deserved  it. 
While  he  thoroughly  agreed  with  Mr.  Sutherland  that  the 
State  was  perfectly  warranted,  for  the  suppression  of  crime 
and  the  protection  of  society,  in  adhering  to  any  punish- 
ments which  had  been  adopted  to  bring  about  this  aim,  he 
did  not  think,  on  consideration  of  the  whole  question,  that 
the  moral  aspect  could  be  entirely  left  out. 

Dr.  Jamieson  agreed'with  the  conclusion  arrived  at  in  the 
paper,  that  punishment  must  be  inflicted  without  yielding 
to  any  particular  philosophical  opinions  one  might  hold 
about  free-will.  The  crux  of  the  question  related  to  capital 
punishment.  If  that  punishment  was  to  be  applied  mainly 
for  deterient  purposes,  and  for  its  influence  on  others  for 
reformative  purposes,  was  it  not  absurdly  unfair  that  it 
should  be  inflicted  on  a  person  who  was  held  not  to  be  fairly 
responsible  for  what  he  did.  It  was  a  question  how  far 
capital  punishment  was  allowable  at  all  on  any  supposition 
of  necessitaiianism.  A  School  of  Criminal  Anthropologists 
was  in  existence,  who  were  prepared  to  carry  out  their  ideas 
to  perfectly  logical  conclusions — especially  what  was  called 
the  Italian  School.  Lambros^i  went  so  far  as  to  lay  down  as 
a  principle  that  there  are  instinctive  criminals,  and  that  it 
was  as  absurd  to  punish  such  a  person  as  it  would  be  to 
punish  a  person  for  having  small-pox ;  that  there  existed  no 
right  in  any  sense  of  the  word  to  punish  such  a  person  for 
retributive  or  deterrent  purposes.     He  thought  the  common 
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sense  of  most  people  would  incline  tbem  to  object  to  thftfc 
view,  as  being  an  extreme  and  dangerous  doctrine.  It  wps 
based  very  much  on  the  assertion  or  opinion,  that  th© 
criminal  was  a  criminal  in  virtue  of  a  certain  defective  con- 
struction of  his  brain  ;  that  the  proof  of  that  consisted  in  the 
fact  that,  given  a  certfiin  number  of  persons  who  were  known 
to  be  criminals,  it  would  be  found  that  they  had  smaller 
heads  than  the  average  person  ;  that  they  had  a  less  facial 
angle  ;  that  the  top  part  of  their  face  and  head  sloped  back- 
wards ;  that  their  head,  on  the  average,  was  a  little  wider 
transversely — being  wide  relativelj'^  to  its  length  ;  that  such 
persons,  on  the  average,  had  badly  shaped  ears  ;  that  the 
ridge  over  the  eyes  projected-;  that  in  very  many  of  them 
there  was  a  secondary  ridge  above  the  eye-brows,  which  was 
very  prominent ;  that  in  a  considerable  number  of  them  the 
lower  jaw  was  largely  developed,  and  projected  in  front  of 
the  under  jaw.  Whilst  that  generalisation  might  be  freely 
admitted,  it  was  dangerous  to  apply  the  test  to  individuals. 
There  had  been  notorious  criminals  in  existence  whose  heads 
were  full  sized,  whose  facial  angle  was  good,  whose  ears  were 
good  and  whose  jaws  were  in  proper  position,  and  it  would 
be  altogether  unsafe  to  base  a  man's  responsibility  for  certain 
acts  he  had  committed  on  the  size  or  shape  of  his  head.  An 
attempt  was  undoubtedly  being  made  to  popularise  that 
doctrine  at  the  present  time,  and  to  say  that  given  a  man 
who  exhibited  a  certain  shape  of  head,  who  had  imperfectly 
formed  ears,  who  had  prominent  ridges  over  his  eyes,  and  so 
on,  and  given  the  further  fact  that  he  had  committed  a  crime, 
that  that  man  should  be  held  to  be  irresponsible,  and  should 
not  suffer  the  consequences  of  his  crime.  The  conclusion 
seems  to  be,  that  the  criminal  type  of  pei^ou  represented  a 
degenerated  type — a  development  of  the  lower  type,  with 
brains  constituted  similarly  to  those  of  the  lower  race,  and 
therefore  should  not  be  held  responsible  for  doing  any  wrong 
act.  He  thought  it  would  be  extremely  dangerous  to  allow 
a  doctrine  of  that  kind  to  be  carried  to  its  logical  conclusion. 
Popular  opinion  was  easily  led  astiay  in  a  similar  matter^ 
namely,  the  influence  on  the  brain  of  disease  or  of  injuries  to 
the  head,  and  the  probability  that  thereby  a  man  would  be 
tendered  irresponsible.  It  was  perfectly  true  that  disease  of 
the  brain  was  almost  certain  to  interfere  with  a  ma^s 
intellectual  capacity,  and  would  make  him  incapable  pf 
controlling  himself.  That  general  principle  might  be  adnutr 
ted ;  but  it  was  dangerous  and  absurd  to  infer  that,  when  a 
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man  was  suffering  from  any  kind  of  disease,  he  was  to  be  held 
to  be  irresponsible.  It  was  known,  that  there  were  structural 
diseases  of  the  brain  that  did  not  necessarily  involve  the 
mental  feculties.  That  the  mental  faculties  were  affected  to 
a  considerable  extent  was  well  known,  but  it  was  absurd  to 
infer  irresponsibility,  and  to  declare  that  a  man  was  not  to 
be  punished  for  his  wrongful  act«.  Especially  did  it  become 
dangerous  and  absurd  when  it  was  attempted  to  apply  the 
doctrine  to  individuals.  It  was  extremely  dangerous  to  apply 
the  doctrine  of  anthropology  to  criminal  cases.  In  spite  of 
recent  discoveries,  we  did  not  know  half  as  much  as  we 
would  like  to  know  about  the  functions  of  the  brain,  oi*  as 
much  as  we  hope  some  day  to  know.  Physiologists  know 
that  there  are  parts  of  the  brain  that  are  well  detined,  that 
there  are  parts  that  control  movements,  that  there  are  parts 
which  deal  with  hearing,  speech,  and  sight,  but  when  it 
came  to  the  question  of  learning  what  particular  part  of  the 
brain  is  exclusively  concerned  witli  the  mental  faculties, 
they  would  have  to  dei>end  on  what  was  little  more  than 
inference.  It  was  probable  that  the  front  part  of  the  brain 
is  that  which  is  concerned  with  the  intellectual  and  moral 
faculties.  There  might  be  extensive  injury  to  that  front 
part  of  the  brain — parts  of  it  might  be  lost  or  degener- 
ated as  the  result  of  disease — but  he  did  not  know  that  it 
Jilways  followed  that  the  mental  or  moral  faculties  were 
deteriorated  in  proportion  to  the  amount  of  brain  lost.  The 
average  unscientific  person  was  apt  to  apply  to  individual 
cases,  apparently  logically,  but  still  dangerously  and  unfairly, 
the  scientific  generalisation,  which  was  fair  enough  as  regards 
a  particular  disease.  As  to  the  measure  of  responsibility  of 
people  unmistakably  insane,  that  was  a  difficult  question, 
with  which  he  was  not  then  prepaied  to  deal. 

Dr.  Mullen  said  it  was  absolutely  necessaiy  that  lawyei's 
should  act  on  precedents.  It  was  far  more  important  that 
the  law  should  be  as  certain  as  it  could  be,  than  that  it 
should  be  just  There  were  many  points  in  it  that  were 
unjust,  but  the  prerogative  of  mercy  could  be  exercised  by 
the  Crown.  Of  course  the  law  was  the  true  embodiment  of 
everything  that  was  excellent,  and  it  did  not  deal  with 
motives.  Although  the  motive  for  an  act  might  influence 
the  amount  of  punishment  inflicted,  it  could  not  influence 
the  responsibility  of  the  person  who  had  done  wrong.  The 
responsibility  of  criminals  was  mixed  up  with  the  most 
important  question  of  the  protection  of  society.     If  a  man 
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had  stolen  a  £5  note,  he  would  join  in  the  cry  against  the 
wrongdoer,  because  others  might  steal  a  £5  note  from  him. 
He  unhesitatingl}'^  said  that  the  modern  idea  of  the  responsi- 
bility of  criminals,  and  consequent  punishment,  was  not  the 
best  way  to  protect  society.  In  the  beginning  of  this 
century  nearly  all  the  felons  were  hanged,  and  the 
adventurous  spirits  were  drafted  off  to  the  wars.  The 
consequence  was,  to  use  a  vulgar  expression,  that  the  breed 
was  stopped.  Now,  however,  owing  to  the  manner  in 
which  felons  were  treated  (imprisonment  for  a  short  period), 
there  was  being  developed  a  race  as  devoid  of  moral  sense 
as  a  child  born  blind  was  of  sight ;  it  was  nothing  less  than 
propagation  of  the  species.  We  were  developing  a  typical 
immoral  race;  and  if  anyone  were  to  go  to^the  East  end  of 
London  and  pick  out  ten  children  of  from  8  to  10  years  of 
age,  he  could  predict  with  tolerable  certainty  what  would 
become  of  nine  of  them,  partly  by  heredity  and  partly  by 
surroundings.  The  question  to  be  considered  was  not  so 
much  their  responsibility,  because  the  law  made  them 
responsible,  but  how  were  they  going  to  protect  society 
from  criminals.  He  would  not  enter  into  the  discussion  of 
such  questions  as  free-will,  because  they  were  not  practical. 
As  to  the  responsibility  of  the  insane,  that  was  a  question 
to  which  it  was  impossible  to  give  an  answer.  He  might  as 
well  ask  the  President  if  a  bridge  over  the  Yaria  were 
injured,  what  strain  it  would  bear.  The  President  would 
want  to  know  what  bridge  it  was,  the  particular  kind,  the 
size  and  other  things  which  to  an  ordinary  layman  would 
look  absurd,  and  experts  would  differ  as  to  the  amount  of 
strain.  He  might  as  well  ask  Mr.  Sutherland  how  long  it 
would  take  for  a  boy  to  construe  a  chapter  of  Caesar.  He 
would  want  to  know  all  about  the  boy  and  his  class,  and 
what  chapter  was  referred  to.  When  they  came  to  speak 
of  lunatics,  each  case  must  be  considered  singly.  The  law 
did  not  recognise  that  there  were  dozens  of  forms  of 
insanity  which  ran  into  one  another.  Originally,  there 
was  but  one  class  of  insanity.  Then  the  law  took  note  of 
delusions,  but  it  stopped  there  ;  a  mad  man  was  either  a 
maniac  or  delusionally  insane.  Those  laws  were  laid  down 
by  very  .worthy  gentlemen,  who  knew  nothing  but  what 
they  found  by  metaphysical  reasoning  in  the  four  corners 
of  their  rooms.  Mr.  Sutherland  had  laid  down  rules  for  the 
guidance  of  lunatic  asylums ;  the  Act  of  Parliament  did 
not  allow  the    medical    officei's    to    punish    any    lunatic. 


Pi\>c!edin<fs  of  iht  Roifai  SocUt^  or  Victoria.     5^*5 

LunRtie>.  knowiog  that  they  ooiild  not  be  puni^iheJ.  dul 
Dot.<x»mmit  crimes.  He  knew  tlie  case  of  one  inmate  vrho 
woaM  say  t<}  the  doctor  at  times,  "  if  you  don  t  Kn^k  me  wis 
I  wi  1  do  aomethlntrr  The  older  warders  would  s;iv,  **  I  think 
you  had  Wtter  lock  him  up."  Such  men  knew  when  tlie 
impulse  to  do  some  violent  act  was  upon  them*  juid  knew 
it  could  not  l»e  resisted.  Then  in  puer[>eral  mania^  he  liad 
kno\ni  a  woman  to  say.  **  d<>ctor,  if  you  don't  ti^ke  tlie  child 
;iway,  1  will  kill  it ;  if  the  servant  gix^s  out,  I  will  kill  it.*' 
The  woman  was  perfectly  aware  of  the  illogjility  of 
the  act,  but  could  not  help  hei'self  but  even  the  presiMici> 
t)f  the  servant  girl  would  deter  her.  That  wa^s  a  stix>ng 
case,  as  it  appealed  to  the  sentiments.  In  onler  U>  show 
that  the  punishment  of  a  criminal,  sjine  or  insane, 
would  not  deter  otliers,  he  i*eferi*ed  to  the  cnso  of  a 
woman  in  Brunswick  who,  on  the  same  night  that  Deeming 
was  condemned  to  death,  delibemtely,  as  far  as  a  lunatic 
could  act  delibemtely,  went  into  a  house  and  exploded 
dynamite,  and  when  she  was  about  to  be  arrested  she  trioii 
to  blow  hei-self  up.  The  lawyers  would  sjiy  she  wjus  partiall}* 
insane,  whatever  that  might  mean  ;  she  certainly  had  a 
sufficiency  of  reason  to  know  right  from  wrong,  but  the 
punishment  of  the  other  criminal  had  no  deten^ent  etfect  on 
her.  Mr.  Rusden  had  alluded  to  the  fact,  that  lunatics  and 
criminals  received  the  same  punishment,  viz.,  incarceration. 
He  supposed  there  was  no  sane  man  living  who  would  cai'e 
to  be  locked  up  as  a  patient  in  an  asylum,  but  it  was  certain 
that  that  punishment  had  never  prevented  a  man  from 
going  insane.  As  to  the  punishment  of  hmatics,  some  were 
responsible  and  some  were  not,  but  that  was  a  mattiu*  on 
wliich,  as  to  justice,  they  should  go  to  exports.  As  to  tlio 
j)rotection  of  Society,  he  would  say  they  were  reHponsiblo. 
In  the  present  state  of  the  law,  tlie  judges  get  out  of  the 
difficulty  as  best  they  can.  In  a  case  of  puerperal  mania,  in 
which  the  patient  admitted  to  the  doctor  that  she  knew  she 
wjis  doing  wrong,  the  judge  said  to  the  jury — "  Gentlemen, 
she  said  she  knew  she  was  doing  wrong,  but  it  is  for  you  to 
say  whether  she  meant  what  she  was  saying."  That  was 
the  way  in  which  he  got  out  of  the  difficulty.  The  (piostion 
of  sudden  impulse  is  a  dangerous  one  to  deal  with.  The 
([uestion  ought  to  be — "Has  this  man  got  brain  disease; 
has  he  got  a  certain  kind  of  brain  disease  affecting  certain 
functions  ?  Yes."  The  lawyers  did  not  take  it  tliat  way. 
They  seized  upon  the  metaphysical  point  of  right  or  wrong. 
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The  law  said  that,  if  the  man  had  a  sufficient  idea  of  right 
or  wrong,  he  was  responsible.  The  Executive  sometimes 
stepped  in  and,  as  he  thought,  wrongly  pardoned  the  man 
who  was  a  danger  to  society.  In  one  of  our  asylums  there 
was  a  tenible  case  of  homicidal  mania,  and  in  his  opinion, 
that  man  sliould  be  removed  simply  for  the  protection  of 
society. 

Mr.  RusDEN  called  attention  to  an  article  in  the  Forwnis 
on  the  Elmira  Prison  in  America.  The  conclusion  it  drew 
was  that,  while  the  population  was  increasing  three  per  cent, 
the  criminality  was  increasing  fifty  per  cent.,  and  the  writer 
attributed  that  result  to  the  humanitarian  treatment  of 
ciiminals. 

After  a  few  words  in  reply  by  Mr.  Sutherland,  on  the 
motion  of  Colonel  Goldstein,  seconded  by  Professor  Orme 
Masson,  the  discussion  was  adjourned  to  the  next  meeting. 


Thursday y  June  9th, 

The  President  (Professor  Keunot)  occupied  the  chair. 

The  minutes  of  the  j^receding  meeting  were  read  and 
confirmed. 

Mr.  J.  B.  Pritchard,  an  Associate,  signed  the  Roll  and  was 
introduced  to  the  meeting. 

The  Librarian  reported  that  114  publications  had  been 
received  since  the  last  meeting. 

Ml*.  Sutherland  read  a  paper  '*  On  the  Nest  and  Eggs  of 
the  Victoria  Rifle  Bird "  (Ptilorhis  victorise),  by  Mr.  D. 
Le  Souet'. 

The  discussion  on  "  The  Responsibilty  of  Criminals  "  was 
resumed. 

Colonel  Goldstein  said  that,  in  continuing  the  discussion 
of  Mr.  Alex.  Sutherland's  paper  on  "  The  Responsibility  of 
Criminals  "  read  at  the  last  meeting,  it  would  be  necessary 
to  state  a  few  of  the  difficulties  that  occurred  to  the  unscien- 
tific public  mind,  which  tended  to  prevent  the  formation  of 
just  opinions  on  the  subject.  One  difficulty  was  the  great 
divergence  apparent  between  the  views  advanced  by  those 
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scientific  aud  professional  gentlemen  to  whom  the  public 
looked  for  advice.  Oui  legal  luminaries  held  the  view 
that  all  men  were  responsible  for  their  crimes,  except 
In  the  case  of  acute  mania,  when  it  could  be  proved 
that  the  accused  did  not  know  the  difference  between 
right  and  wrong ;  while  the  medical  fraternity,  though 
by  no  means  unanimously,  urged  iiresponsibility  when- 
ever there  was  any  form  of  brain  disease,  no  matter 
bow  slight,  or  even  where  it  was  only  suspected.  It 
was  as  well,  perhaps,  for  the  general  well-being,  that 
society  was  fetill  willing  to  accept  the  guidance  of 
our  legal,  rather  than  of  our  medical,  friends.  But  as 
theories  that  were  flung  broadcast  among  the  people  were 
certain  to  obtain  some  adherents,  and  as  such  theories, 
if  largely  appealing  to  our  sympathies,  might  lead  to 
dangerous  changes  in  public  opinion,  it  was  well  that 
scientific  societies  should  meet  and  discuss  all  such  theories, 
for  the  benefit  of  the  public,  and  in  order  that  our  laws 
might  be  wisely  ordained ;  law  being  the  crystallisation  of 
public  opinion.  Another  difficulty  arose  from  confusion  in 
the  terms  used,  and  their  true  significance.  For  instance, 
"retributive  punishment"  was  frequently  described  as 
"revenge,"  which  of  course  was  quite  incorrect ;  yet  many 
writers,  Mr.  Sutherland  also,  used  the  phrase  in  this  sense. 
Then  there  was  the  extremely  narrow  view  advanced  by 
some  writers  that,  early  in  the  world  s  history,  punishment 
Was  retributive  only  ;  that  later,  it  wjis  sought  to  be  made 
deterrent;  and  that  as  it  ha^l  failed  to  be  deterrent,  it  should 
therefore  seek  to  be  reformatory  only.  He  alluded  to  this 
as  a  narrow  view,  because  he  hoped  to  "indicate  presently 
that  punishment  should  partake  of  all  three  qualities — 
that  it  should  be  retributive,  deterrent  and  reformatory. 
There  was  another  difficulty  that  must  frequently  occui 
to  the  unscientific  mind,  how  to  reconcile  such  statements 
as  Mr.  Sutherland's,  that  "the  treatment  of  criminals  was 
not  a  matter  of  abstract  justice,  but  of  pure  policy.  It  was 
not  concerned  with  ethics,  but  with  the  preservation  of  law 
and  order."  Sj)encer  laid  down  as  the  fundamental  law  of 
human  justice,  "that  each  individual  ought  to  receive  the 
benefits  and  the  evils  of  his  own  nature  and  consequent 
conduct ;  neither  being  prevented  from  having  whatever 
good  his  actions  normally  bring  to  him,  nor  allowed  to 
shoulder  off  on  to  other  persons  whatever  ill  was  bi'ought 
to   him   by    his   actions."      The   question   of   the    re.spon- 
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sibility  of   the  criminal  was  a  large  one,  and  was  to .  be 
looked   at   critically   from   so  many   points   of  view,  that 
it  was  only  by   long    and    patient   study   we   could   hope 
to    solve    it,    and    to    measure    out    punishment    to    the 
criminal,    with    the    view    to    the    gradual    reduction    of 
crime.     So  much    was   this  felt,  that  it  liad  justlj^  been 
considered  necessary  to  examine   the   criminal   class  in  a 
thorouorhly  scientific  manner.     Hence  the  new  Science  of 
"  Criminal  Anthropology,"  which  had  led  to  the  holding  of 
International    Congresses,    the    first   of    which    had    been 
held   at    Berne   in    1885,    the    second   in   1889   at    Paris,, 
and    the    third    was   to    be   held    this   year  at    Brussels. 
There   had   also    been   established   a  few   years   back   the 
International    Criminological    Association.      An    enormous, 
amount  of  useful  work  had  been  done,  but  the  new  Science 
was  only  in  its  mfancy.     Numerous  articles  and  books  on 
this  subject  had  been  [)ublished  in  Europe  and  America,  so 
that  the  first  results  of  enquiry  were  within  reach.     Have^ 
lock   Ellis,   in    1890,   had   published   a   book  called   "The 
Criminal,'*  which  was  a  valuable  compilation  of  the  opinion 
of  those  who  had  taken  a  leading  part  in  the  work.     His 
(Colonel  Goldstein's)  attention  had  been  directed  to  three 
articles   in    the  "  International   Journal  of  Ethics,"   which 
fairly  represented  some  of  the  views  held.     One  was  '*  The 
Theory  of  Punishment,"  by  the  Rev.  Hastings  Rashdall ; 
another  "  The  Prevention  of  Crime,"  by  Dr.  Tonnies  ;  and 
the  third  was  a  discussion    on   these   by   Professor  James 
Seth,  of  Dalhousie  College,     According  to  Professor  Seth, 
the    new    Science    of    Crimmology    was    founded'  on    the 
theory    tliat    crime    was    a   pathological   phenomenon,  and 
that    the   proper   treatment  of   the   criminal    was,   accord-, 
ingly,    that     which     sought     his     cure    rather    than    his 
punishment.      He   claimed   that   this    was   an   advance  in 
human    feeliuiT:  as   well   as   in   intelliofence.      It   miofht   be 
suggested  that,  as  these  latter  day  views  of  criminology 
were  the  result  of  special  studies,  or  studies  by  specialists, 
we  should  do  well  to  raise  the  question,  were  specialists,  as. 
a  rule,  well   trained   in    philosophy.      Or,   to  put  it   more 
distinctly,  had  these  particular  specialists  any  fair  amount, 
of    knowledge    of     the    ultimate    causes    of    the    various, 
phenomena  of  the  universe  ?     Because  so  far  as  specialists, 
were  deficient  in  general  philosophy,  so  far  must  we  guard 
aorain.^t  beintr  led  to  avoid  generalisinfj  on   the  results  of 
their    undoubtedly     valuable    accumulations    of    evidence. 
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The  Rev.  Hastings  Rashdall  objected  to  the  retributive 
theory  of  punishment,  and  expected  that  with  the  necessary 
moralization  of  communities,  the  sphere  of  criminal  law 
ought  gradually  to  extend  ;  while  Dr.  Ferdinand  Tounies, 
of  Kiel  University,  asserted  that  all  punishment  as  punish- 
ment should  cease,  though  he  had  no  better  substitute  to 
offer  than  a  system  of  tines  ;  while  he  looked  to  further 
research  for  other  means  of  preventing  crime  than  could  be 
found  in  the  threatened  or  real  consequences  of  what  the 
criminal  had  done.  Professor  Seth,  in  discussing  both  these 
opinions,  raised  the  question  whether  the  newer  and  older 
views  of  punishment  were  mutually  exclusive,  and  if  not, 
what  was  their .  relation  to  one  another,  and  seemed  to 
favour  the  idea  that  punishment  must  be  reformatory  only^ 
He  asserted  "  that  society  was  now  so  securely  organised, 
that  it  could  afford  to  be  not  only  just,  but  generous  as 
well."  Would  not  this  be  rather  dangerous  pleading  if 
adopted  in  our  Law  Courts?  Most  thinking  people 
would  agree  with  Professor  Seth  in  this  adverse  criticism 
of  the  divei*se  views  advanced  by  Mr.  Rashdall  and 
Dr.  Tonnies,  and  also  when  he  much  qualified  t]ie 
idea  that  crime  was  a  "  pathological  phenomenon,"  by 
urging  that  *'it  w«s  only  an  analogy  or  metaphor 
after  all,  and  like  all  metaphors,  might  easily  prove 
misleading  if  taken  as  a  literal  description  of  the  facts;'* 
that  *•  to  resolve  all  badness  into  insanity  did  not  conduce  to 
clear  thinking,"  and  that  "  normal  crime,  if  it  had  anything 
to  do  with  insanity,  was  rather  a  cause  than  a  result.'* 
He  said  that  **  To  reduce  crime  to  a  *  pathological  phenome- 
non '  was  to  sap  the  very  foundation  of  our  moral  judgment, 
merit  as  well  as  demerit,  reward  and  punishment,  were 
thereby  undermined.  Such  a  view  might  be  scientific,  it 
was  not  ethical,  for  it  refused  to  recognise  the  commonest 
mora'  distinctions."  One  of  the  articles  of  the  Inter- 
national Criminological  Association,  quoted  by  Dr.  Tonnies, 
said,  **  Punishment  wjis  an  act  of  justice,  and  the  essence 
of  punishment  was  retribution.  From  this  standpoint, 
.satisfaction  was  the  primary  object  of  punishment, 
and  the  other  objects  included  reformation  and  deter- 
rence." We  might  justly  take  this  as  a  fair  statement 
of  the  facts.  While  wc  acknowledged  that  retribution 
could  only  be  made  in  trivial  crimes  against  the 
property  or  person,  when  crimes  became  more  serious, 
retribution  became  more  or  less  impossible.      Punishment 
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then  must  be  deterrent,  while  all  punishment  should  be 
inflicted  with  a  view  to  the  ultimate  reform  of  the 
criminal,  bearing  in  mind  that  in  order  to  secure  refor- 
mation the  conscience  of  the  criminal  must  be  awakened. 
He  must  be  brought  to  see  that  his  punishment  is 
just  before  we  could  hope  for  any  betteiment.  In 
**The  Criminal,"  by  Havelock  Ellis,  one  could  not  fail 
to  be  struck  with  the  mass  of  evidence  gathered  in  the 
biological  and  pathological  examination  of  the  criminal. 
But  it  must  be  observed  that  a  fair  examination  of  the 
evidence  led  to  the  opinion  that  the  bulk  of  what  Were 
called  criminal  physiological  characteristics  were  also  to  be 
met  with  in  the  non-criminal  and  respectable  classes,  while 
manv  of  the  so-called  criminal  characteristics  were  due  to 
the  professional  exercise  of  crime.  Lombrosa>  had  been 
often  cited  as  the  greatest  living  exponent  of  criminal 
anthropology,  yet  he  was  called  rash  and  unscientific.  Ellis 
spoke  of  his  work  as  "  by  no  means  free  from  faults.  His 
style  was  abrupt;  he  was  too  impetuous,  aniving  too 
quickly  at  conclusions,  lacking  in  critical  faculty  and  in 
balance.  Thus  at  an  early  date  he  was  Jed  to  over-estimate 
the  atavistic  element  in  the  criminal,  and  at  a  later  date  he 
has  pressed  too  strongly  the  epileptic  affinities  of  crime." 
Yet  this  was  the  authority  who  was  often  quoted,  especially 
by  medical  witnesses  who  advocated  irresponsibility  of  the 
criminal.  Of  all  his  vast  mass  of  investigation,  extending  to 
about  30,000  cases,  Lombrosa  himself  had  declared  that 
*'  perhaps  not  one  stone  would  remain  upon  another,  but 
that,  if  this  was  to  be  the  fate  of  his  work,  a  better 
edifice  would  arise  in  its  place."  To  illustrate  the 
length  to  which  enthusiastic  specialists  would  go  in 
advocating  their  own  views,  Despine,  who  wrote  a 
good  work  in  18G8,  "Psychologic  Naturelle,"  had  con- 
sidered the  criminal  as  "  morally  mad,"  and  therefore 
irresponsible,  and  had  said,  **  No  physiologist  had  yet 
occupied  himself  with  the  insanity  of  the  sane."  Was 
not  this  evidence  of  the  ** illusions  of  enthusiasm?"  We 
might  treat  the  question  of  responsibility  from  an  ethical, 
a  metaphysical,  a  clinical,  or  a  practical  point  of  view, 
and  we  must  arrive  at  the  conclusion  that  sane  or 
insane,  every  criminal  must,  for  the  protection  of  society, 
be  treated  as  responsible.  He  had  been  asked  to  say 
something  on  the  treatment  of  the  criminal,  but  he 
thought    that     hardly    came    within    the    scope     of    the 
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present  enquiry.  It  would  be  sufficient  to  saj^  that  the 
trond  of  modern  thought  was  in  the  direction  of  abolish- 
ing lixed  limits  to  sentences ;  that  our  piisons  should 
be  made  into  Reformatories,  where  every  hour  would  be 
profitably  occupied,  and  that  when  prisoners  were  reported 
fit,  they  should  be  allowed  out  on  parole.  Also,  that 
the  surest  way  to  check  the  increase  of  the  criminal 
class,  is  to  remove  criminal  children  to  a  healthy  environ- 
ment. 

Mr.  RusDEN  remarked  that  Colonel  Goldstein  had  omitted 
to  mention  the  system  of  indeterminate  sentences,  which  he 
believed  to  be  one  which  would  soon  be  adopted.  Mr. 
Havelock  Ellis  mentioned  it  as  having  been  introduced  into 
America  some  time  ago.  To  Mr.  Frederick  Hill  belonged 
the  honour  of  first  suoforestiuij  this  fruitful  reform.  Lunatics 
were  dealt  with  on  this  principle.  A  lunatic  was  not 
liberated  until  two  medical  gentlemen  certified  that  the 
treatment  to  which  he  had  been  subjected  had  been 
successful,  and  that  he  was  fit  to  be  released.  At  present 
the  law  fixed  a  maximum,  and  in  some  cases,  a  minimum 
sentence,  and  the  criminal  was  released  very  much  the  worae 
for  his  imprisonment  after  a  shoi't  definite  ])eriod,  fixed 
without  reo:ard  to  reason.  If  the  svstem  of  indeterminate 
sentences  were  given  a  fair  trial,  he  thought  it  would  be 
found  much  more  satisfactory  than  that  at  present  in  vogue. 
He  did  not  believe  it  was  possible  to  reform  a  man  who  had 
grown  accustomed  to  commit  crimes,  but  with  first  offenders 
this  system  might  be  very  successful. 

Mr.  Alkxander  Sutherland  said  that  whilst  there  was 
little  to  cavil  at  in  Colonel  Goldstein's  ^)aper,  there  was  one 
point  as  to  which  he  thought  he  detected  an  uncertain 
sound — viz.,  with  regard  to  the  nature  of  {punishment. 
Colonel  Goldstein  had  said  tliat  punishment  might  either 
be  retributive,  deterrent,  or  reformatory.  If  punishment 
were  reformatory,  it  ceased  to  be  punishment  at  all.  One 
could  not  logically  speak  of  reformatory  punishment.  In 
that  case,  it  was  simply  a  mode  of  treating  criminals  which 
was  reformatory.  He  agreed  with  Mr.  Rusden  that,  if  a 
man  were  allowed  to  grow  up  a  criminal,  he  could  not  be 
reformed.  The  leading  authorities  were  agreed  on  that 
point.  Beyond  the  age  of  10  or  12,  the  chance  of  reform 
was  apparently  slight.  If  a  man  lived  up  to  the  age  of  20 
as  a  criminal,  nothing  practically  would  reform  him.     Not 
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only  were  there  good  authorities  for  that  statement  amongst 
the  leading  writers  in  England,  but  it  could  be  shown  that, 
even  in  this  colony,  such  was  the  fact.  Lord  John  Russell 
had  inaugurated  the  Penfold  scheme  —a  reformatory  scheme 
in  which  criminals,  when  improved  to  a  certain  extent,  were 
to  be  sent  to  Australia  with  so  much  money  in  their  pockets.. 
Two  shiploads  of  criminals,  certificated  iis  having  been 
reformed,  had  been  sent  to  Australia  about  1849  or  1850. 
Two-thirds  of  the  men  who  harl  entered  the  scheme  never 
reached  Australia,  and  those  that  were  sent  were  the  best. 
These  men  had  not  improved  the  population  ;  but  our 
records  of  crime  showed  that,  instead  of  being  reformed, 
when  they  had  got  a  sum  of  money  in  their  pockets,  and 
were  landed  on  a  new  shore  to  start  a  new  career,  they  had 
turned  out,  as  a  rule,  miserable  failures.  But  it  was  fair  to 
remember,  that  the  ranks  of  crime  included  many  characters. 
There  was  the  criminal  who  was  of  an  energetic  character, 
and  whose  energies  had  been  directed  into  an  unfortunate 
channel.  There  was  the  man  who  had  mutinied  in  the 
Army,  or  the  man  who  had  merely  knockei  a  hare  over 
which  happened  to  run  in  front  of  him.  Then  again,  there 
was  the  man  whose  daughter  had  been  ruined  by  some 
wealth}^  man,  and  who  had  rtvenged  himself  These  were 
not  criminals  in  the  ])roper  sense  of  the  term.  They  were 
on  a  different  footin^j,  and  mirfit  have  a  fair  chance  in  a 
new  country,  where  that  very  energy  and  impetuosity  that 
had  carried  them  into  a  wrong  grove  in  one  dii-ection,  might 
make  them  most  successful  in  anothei*.  Many  of  the  world's 
greatest  men  would  have  been  great  nuisances  if  they  had 
taken  a  wronor  track  ;  Lord  Clive  was  an  instance.  Marl- 
borough,  boo,  whose  energy  would  perhaps  have  been 
thrown  into  a  wrong  channel  if  his  country  had  not 
needed  his  services,  had  found  an  outlet  for  it  in  slaughter- 
ing Frenchmen,  and  so  had  become  a  hero.  Passing 
from  the  question  of  reformation,  there  remained  the 
theories  of  retribution  and  deterrence.  No  philosophical 
people  would  hold  that  punishment  should  be  retributive — 
that  if  a  man  were  struck,  he  should  be  resolved  to  return 
the  blow,  merely  as  a  matter  of  retribution,  although 
he  would  be  perfectly  entitled  to  take  precaution 
to  prevent  a  repetition  of  the  act.  Retribution  was 
nob  according  to  modern  views,  and  there  only  remained 
the  detenent  view,  which  should  be  widened  out  into 
a  question  of  placing  a  sufficiently  strong  deterrent  motive 
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in  the  balance  of  the  motives  that  actuated  a  man  to 
ensure  his  actions  taking  a  right  direction.  There 
were  three  great  objections  to  the  view  that  criminals 
should  be  eliminated  by  simply  putting  them  to  death  : 
— First,  there  was  the  practical  one,  that  the  feeling 
of  the  race  was  against  it.  The  second  objection  was,  that 
the  process  would  have  to  be  repeated  time  after  time.  If 
the  least  desirable  people  were  singled  out  at  the  present 
moment  and  got  rid  of,  although  the  remainder  of  the 
population  would  be  improved,  but  in  twenty  or  thirty  yeai-s 
there  would  be  just  as  much  difference  between  the  then 
respectable  classes  and  the  lower  classes  as  there  was  now, 
and  these  would  have  to  be  exterminated.  In  a  couple  of 
centuries,  people  of  the  character  of  the  judges,  who  sat 
upon  the  bench  at  the  present  moment,  would  be  chloro- 
formed as  being  objectionable  people.  Then  again,  was 
everybody  who  broke  the  laws  to  be  chlorolbrmed  ?  At 
present  penalties  were  awarded  on  a  graded  scale,  and  there 
were  felonies,  misdemeanors,  &;c.  The  weeding  out  process 
would  require  an  arbitrary  scale.  Would  they  let  off  first 
offenders,  or  would  they  draw  the  line  at  the  second  offence? 
However  it  was  arranged,  such  violent  and  arbitrary  lines 
must  appear  objectionable  to  the  public  conscience. 
The  third  objection  was  that  nature  had  arranged  the 
matter  in  her  own  way  in  a  far  more  efficacious  style. 
Although  the  genus  criminal  seemed  to  occur  in  a  sporadic- 
way,  it  really  obeyed  certain  laws.  To  make  his  meaning 
plain,  he  would  draw  their  attention  to  the  extensive  area 
from  which  we  inherit  our  natures.  Everybody  had  two 
parents,  and  four  grandparents,  and  eiglit  gi'eat  grandparents, 
and  so  on.  In  the  fourth  generation,  there  were  thirty-two 
ancestors,  and  in  the  sixth,  sixty-four.  In  the  course  of  a 
century  and  a  half,  these  sixty-four  ancestors  had  each 
contributed  a  sixty- fourth  part  to  any  one  individual's 
characteristics.  Generall}',  there  was  a  certain  accidental 
blending  of  all  these  sixty-four  characters,  so  as  to  produce 
a  particular  result.  Take  for  instance  the  cjise  of  a  musician. 
Out  of  the  sixty -four,  there  might  perhaps  have  been  six  or 
eight  who  were  rather  above  the  average  in  music.  It 
generally  happened  there  were  as  many  below  the  average 
as  would  balance  this,  and  then  tlie  result  was  an  ordinary 
person  who  was  neitlier  much  above  nor  below  the  average  in 
musical  capacity.  But  where  it  happened  that  a  certain 
number  of  the  sixty-four  were  rather  above  the  average,  and 
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there  were  none  much  below  it,  and  where,  added  to  a 
musical  capacity,  there  was  sufficient  industry  and  inven*- 
tiveness,  the  result  was  a  musician.  The  result  of  all 
this  theory  was  that  crimiualp,  if  not  compelled  to  herd 
together,  would  work  out  their  own  salvation  in  genera- 
tion after  generation.  If  tliey  were  compelled  to  herd 
together,  they  invaiiably  died  out.  A  criminal  woman 
ver}^  rarely  left  posterity  that  would  survive  two  or 
three  generations.  With  regard  to  men,  too,  in  following 
up  the  history  of  Australia  he  liad  been  surprised  to  observe 
tnat  there  was  so  httle  trace  of  convict  blood  that  had  been 
poured  out  on  these  shores  so  profusely.  Australia  was  not 
less  moral  than  any  similar  Anglo-Saxon  community.  The 
question  was  sometimes  asked,  why  we  were  not  deeply 
tinted  with  the  convict  element.  There  were  two  classes  of 
convicts.  One  class  who  had  not  inherited  the  criminal 
character,  but  who  had  been  sent  out  for  committing  crimes, 
chiefly  by  reason  of  their  super-abundant  and  mis-directed 
energy,  had  made  excellent  settlers,  whilst  the  real  criminals 
had  been  killed  by  diinking  the  plentiful  rum  of  the  early 
settlement  days,  or  being  knocked  on  the  head  in  brawls, 
and  had  left  no  posterity.  If  nature  were  left  to  work  in 
her  own  way,  the  matter  would  come  right  in  the  end.  The 
criminal  nature  would  either  not  pei*petuate  itself,  or  the 
average  would  be  rectified  in  succeeding  generations  as  the 
area  extended.  'J'herefore,  the  crude  notion  of  chloroforming 
the  criminal  should  be  disregarded  for  several  reasons.  It 
was  not  in  accordance  with  the  humanitarian  views  of  the 
present  day,  and  it  was  founded  on  a  wrong  impression  of 
the  law  of  heredity.  Jf  criminal  were  made  to  pair  with 
criminal,  the  result  would  no  doubt  be  a  very  bad  race 
indeed,  supposing  they  bred.  But  they  would  not;  and, 
moreover,  they  did  not  and  could  not  be  compelled  to  pair 
with  one  another.  In  conclusion  he  believed  that,  at  the 
present  time,  things  should  be  allowed  to  remain  as  they 
were,  and  that  the  pressure  of  public  opinion,  and  where 
necessary,  of  sharp  public  punishment,  would  cast  sufficient 
weight  on  the  right  side  of  the  motive  to  induce  people  to 
act  as  best  suited  the  community.  Beyond  this,  there  was 
no  need  to  interefere.  We  should  follow  the  old  lines  as 
much  as  possible,  making  our  laws  as  humanitarian  as  the 
interests  of  society  would  allow. 

The  Pkesident  suggested  that  a  definition  of  criminality 
and  insanity  migjit  be  desirable. 
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Mr.  White  iisked  Mr.  Sutherland  upon  what  statistics  he 
had  based  his  statement  that  the  early  convicts  were  dying 
out.  Not  long  ago  the  early  criminal  records  of  Tasmania 
had  been  sent  to  Melbourne  and  destroyed,  and  shortly 
afterwards  the  same  had  been  done  with  those  of  New 
South  Whales.  He  would  be  much  i-elieved  if  it  could  be 
proved  that  the  criminal  chiss  was  dying  out.  i)ut  lie  was 
unable  to  take  such  an  optimistic  view,  and  would  like 
to  fisk  Mr.  Sutherland  the  basis  of  his  statement. 

Dr.  Jamieson  said  he  hardly  thought  a  definition  of 
either  criminality  or  insanity  was  practicable.  He  doubted 
whether  tliere  was  any  definition  of  insanity  except  the  bald 
and  unsatisfactory  one  that  it  was  some  departuie  fi*om  the 
normal  mental  condition,  about  which  there  could  be  no 
doubt.  As  to  criminality,  he  thought  there  was  moi'e 
difficulty  still.  The  idea  of  criminality  varied  indefinitely 
almost  from  one  generation  to  another,  and  in  different 
races.  In  fact  within  a  very  short  time  it  had  been  made 
an  offence  punishable  by  law  to  buy  or  sell  a  pound  of 
sugar.  It  was  not  an  offence  for  a  man  to  sell  a  cigar  or 
glass  of  whisky  at  8  o'clock  at  night,  but  it  was  an  oftence 
to  sell  a  pound  of  sugar  at  that  hour.  The  idea  seemed  to 
be  that  criminality  was  the  doing  of  certain  things  which  the 
majority  had  agreed  ought  not  to  be  done,  and  the  doing  of 
which  should  be  punished.  Such  an  offence  was  called  a 
crime.  It  was  well  known  that  there  were  habitual 
criminals,  people  who  made  it  their  business  to  commit 
offences  against  the  law,  but  it  was  difficult  to  get  at  the 
root  and  origin  of  this  tendency.  He  believed  a  great  many 
offences  were  due  to  intellectual  defects.  There  was  a  clear 
enough  distinction  between  a  man  being  weak  and  being 
wicked,  but  it  was  quite  certain  that  weakness  very  soon 
led  to  wickedness,  and  a  person  who  was  weak  in  body 
or  mind  ran  far  greater  risk  of  falling  into  criminality  than 
a  person  fairly  endowed  with  mental  ability  and  physical 
power.  The  man  who  was  mentally  weak  was  liable  to  be 
led  into  crime  by  stronger  minded  and  less  scrupulous 
peraons,  and  the  man  who  was  weak  in  body  was  at  a 
disadvantage  in  earning  his  living,  and  fell  into  such  straits 
that  he  was  tempted  to  break  the  law  and  ap])ropriate  that 
to  which  lie  had  no  right.  This  habit  would  grow  in  both 
cases,  and  he  did  not  see  why  a  person  witliout  any  special 
criminal    tendency   might    not,  if   constantly   exposed    to 
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temptation,  become  by  force  of  habit  a  habitual  criminalr 
This  much  was  clear  enough,  and  capable  of  proof,  but  when 
it  came  to  a  question  of  moral  defect,  it  was  difficult  to  sty 
how  lar  it  was  natural  and  how  far  acquired.  It  was  just 
as  probable  that  people  failed  in  moral  capacitj^  just  as  they 
<lid  in  intellectual  capacity,  but  it  did  not  necessarily  follow 
that  both  defects  should  be  co-existent  in  the  same  person. 
A  man  might  be  strongly  endowed  mentally,  and  yet  be 
weak  in  moral  qualities,  and  it  had  been. observed  that  sonie 
people  who  were  well  endowed  morally  were  rather  poor  in 
intellectual  constitution.  But  it  was  difficult  to  say  how  far 
what  was  called  moral  defect  was  natural,  and  how  far  it 
was  acquired.  It  might  be  admitted  as  a  likely  enough 
thing  that  there  were  people  insufficiently  endowed  with 
moral  qualities,  who  readily  enough  became  criminals, 
independently  of  their  intellectual  capacity,  and  as  a  mere 
matter  of  theory  it  might  be  admitted  that  the  moral 
endowment  could  be  so  poor  that  the  person  of  necessity 
became  a  criminal.  He  would  not  like  to  say  on 
theoretical  grounds  that  this  was  not  so,  but  the  difficulty 
was  m  proving  it  to  be  so,  and  to  recognise  a  theoietical 
deficiency  of  moral  endowments,  apart  from  pUre  mental 
capacity,  as  a  ground  of  irres[)onsibilities,  was  excessively 
dangerous  doctrine.  But  this  seemed  to  be  the  doctrine 
held  by  the  modern  school  of  criminal  anthropologists,  who 
went  so  far  as  to  say  that  they  could  tell  pretty  accurately 
what  would  be  the  physical  characteristics  of  the  habitual 
criminal.  He  did  not  think  any  of  them  would  profess  to 
be  able  to  tell  from  the  physical  chaiacteristics  of  a  man, 
without  knowing  anything  about  his  conduct,  whether  or 
iiot  he  was  a  criminal,  and  this  was  the  difficulty  of  safely 
appljung  the  doctrine,  however  rational  it  might  be  as  a 
general  principle,  to  individual  cases.  For  that  reason  he 
thought  that  any  attempts  to  save  criminals  from  the 
consequences  of  their  actions  on  such  grounds  should 
certainly  not  be  encouraged,  but  should  on  the  contraiy 
be  discouraged  very  strongly.  With  regard  to  the  ques- 
tion of  punishment,  he  agreed  with  Mr.  Sutherland 
that  reformation  could  not  ])roperly  be  spoken  of  as 
a  form  of  punish  men  tj  although  the  criminal  might 
regard  in  that  light  any  efforts  made  by  the  authorities 
in  that  direction.  He  feared  that  retribution  could  not  be 
got  rid  of  If  one  man  inflicted  injuries  upon  another  that 
could  be  measured  pecuniarily,  he  was  fined  to  a  proportionate 


Pvoceedliup  of  the  Royal  .Society  of  Victoria.     257 

extent.  Without  a  doubt  there  was  retribution  in  that. 
The  man  who  had  not  the  money  to  pay  was  entitled  to 
be  punished  by  having  something  taken  out  of  him  as  a 
quid  p^v  quo.  He  was  not  prepared  to  drop  the  old-fashioned 
idea  of  retribution.  Of  course  jmnishment  was  also  deterrent. 
It  had  a  deterrent  effect  upon  the  offender  himself,  inasmuch 
as  things  were  made  so  unpleasant  for  him  that  he  would 
not  be  likely  to  repeat  the  offence.  The  extreme  deterrent 
was  the  taking  away  of  life.  After  all,  people  value  their 
Kfe  more  highly  tlian  anything  else,  and  death  was  the 
strongest  possible  deteiTent  the  law  could  inflict.  It 
practically  amounted  to  this,  that  the  community  recognised 
certain  crimes  as  being  of  such  an  atrocious  character,  that  it 
simply  decreed  that  those  who  committed  them  should  not 
only  be  banished  from  human  society,  but  should  have  their 
existence  terminated,  not  only  as  a  strong  deterrent,  but  to 
prevent  the  possibility  of  the  act  ever  being  repeated  by 
them.  It  was  not  done  with  any  view  of  exterminating 
the  breed,  that  was  a  hopeless  task  he  was  afraid.  The 
meeting  was  greatly  indebted  to  Colonel  Goldstein  for 
the  manner  in  which  he  had  brought  the  matter  before 
it.  He  was  mistaken  in  thinking  that  because  a  man  had 
malformation  of  the  brain,  or  some  disease,  that  he  was 
therefore  insane.  He  did  not  think  many  members  of  the 
medical  profession  would  hold  such  ci'ude  doctrines  as  that. 
It  was  quite  certain  that  there  might  be  diseases  of  the 
brai;i  without  any  indication  of  insanity,  and,  although  it 
was  very  unlikely,  there  might  be  mental  derangement 
without  any  demonstrable  disease  of  the  brain.  As  to  other 
matters,  he  was  sure  there  were  not  many  who  would  be 
inclined  to  differ  greatly  from  what  Colonel  Goldstein  had 
said. 

The  Rev.  E.  H.  Sugden  said  that,  in  a  deflnition  of 
criminality,  something  was  wanted  which  would  connect 
the  selling  of  an  article  after  hours  and  the  taking  of  life  in 
cold  blood.  The  anti-social  spirit  that  both  acts  displa^^ed 
constituted  them  crimes  against  society.  It  seemed  to  him 
that,  in  order  to  lessen  the  criminal  population,  the  artificially 
matle  crimes  iigainst  society  ought  to  be  lessened  as  much  as 
possible.  A  glance  at  the  list  of  indictable  offences  would 
show  that  ninety-nine  out  of  every  hundred  were  not  wrong 
in  themselves,  but  were  wrong  because^  society  had  made 
them  wrong.     Taking  the  view  that  the  criminal  was  an 
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offender  against  society,  it  seemed  to  him  Uiat  the  propei* 
punishment  would  be  to  send  him  to  Coventry,  if  some 
reasonable  method  of  doing  so  could  be  indicated.  If  a 
reasonably  fertile  and  productive  part  of  the  earth  could  be 
fenced  off  and  made  a  dumping  ground  for  criminals,  where 
they  could  be  left  to  develope  a  State  for  themselves  on 
their  own  an ti- social  lines,  it  would  be  a  veiy  comfortable 
thing  for  Society,  and  perhaps  a  very  salutary  discipline  for 
themselves.  This  he  was  afraid  was  somewhat  Utopian, 
but  if  the  social  instinct  could  be  aroused  in  the  so-called 
criminal  classes,  a  great  deal  of  crime  would  be  prevented. 
If  a  man  could  be  taught  to  entei'tain  a  real  and  tender 
regard  for  any  living  thing,  a  great  deal  had  been  done  to 
prevent  him  from  committing  crime.  In  spite  of  Mr. 
Sutherland  and  others,  the  Christian  Church  still  believed 
that  the  criminal  could  be  reformed,  if  he  could  onlv  be  i^ot 
to  love  someone,  and  that  the  one  Person  whom  it  was 
easiest  and  most  effectual  to  bring  him  to  love  was  our 
common  Master.  It  seemed  to  him  these  were  the  lines  on 
which  the  best  results  would  be  obtained.  The  natural 
punishment  for  one  who  manifested  the  anti-social  spirit 
would  be  to  shut  him  out  of  society,  and  the  only  remedy 
would  be  the  promotion  of  the  social  spirit  in  him. 


Thursday,  July  \^th. 

The  President  (Professor  Kernot)  occupied  the  chair. 

On  the  motion  of  Mr.  Griffiths,  seconded  by  Mr. 
RbSDEN,  the  minutes  of  the  preceding  meeting  were  taken 
as  read  and  duly  confirmed. 

Mr.  G.  C.  W.  Officer,  Member,  and  Mr.  Strettle,  Associate, 
present  for  the  first  time,  signed  the  Roll,  and  were  introduced 
to  the  meeting. 

Mr.  Donald  Clarke,  of  the  School  of  Mines,  Bairnsdale, 
was  elected  a  Country  Member. 

The  President  announced  that  the  following  gentlemen 
had  been  nominated,  and  would  be  balloted  for  at  the  next 
meeting : — Rev.  Walter  Fielder,  Associate  ;  L.  J.  Balfour, 
Member ;  Douglas  Howard,  Associate. 

Professor  Spencer,  in  the  absence  of  the  Hon.  Librarian, 
reported    that    since    the   last   meeting,    92   volumes   and 
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periodicals  had  been  received,  and  the  Council  had  deter- 
mined to  proceed  with  the  binding  of  the  books  belonging 
to  the  Library,  and  53  volumes  had  been  sent  to  the 
binders  for  that  purpose. 

The  Rev.  A.  Cresswell  read  a  paper  entitled  *'  Notes 
on  the  Lilydale  Limestone,"  illustrating  his  remarks  by 
specimens  and  blackboard  drawings. 

Mr.  Griffiths  considered  that  the  geologists  of  Victoria 
were  under  a  debt  of  obligation  to  the  Rev.  Mr.  Cresswell, 
for  having  undertaken  the  description  of  this  interesting 
bed  of  limestone.  So  far  as  his  recollection  went,  this  was 
the  only  bed  of  crystalline  limestone  found  in  Victoria  in 
the  Silurian,  either  upper  or  lowei*.  The  only  other  deposits 
of  crystalline  limestone  known  to  him  were  some  beds  in 
Gippsland,  in  one  of  which  Mr.  Sweet  had  discovered  some 
very  interesting  fossil  lisli.  It  was  to  him  a  source  of 
wonder  that  the  bed  described  by  Mr.  Cresswell,  lying  so 
near  Melbourne,  had  remained  for  so  many  years  without 
any  des3ripbion  that  was  accessible  to  the  public.  Mr. 
Cresswell  had  been  so  successful  as  to  obtain  a  large  number 
of  interesting  fossils,  and  no  doubt  his  paper  would  stimulate 
geologists  generally  to  pay  more  attention  to  the  bed  of 
limestone  at  Lilydale. 

Mr.  Dennant  regretted  very  much  he  never  had  an 
opportunity  of  visiting  Lilydale,  and  was  much  gratified 
to  see  that  this  matter  had  been  taken  up  by  Mr.  Cresswell. 
He  was  particularly  glad  that  some  palseontological  work 
would  embellish  the  pages  of  the  "Transactions."  He  did 
not  know  whether  this  bed  was  definitely  known  to  extend 
further  in  the  east,  but  he  had  heard  it  said  by  those  who 
knew  the  country,  that  there  were  outcrops  of  limestone 
on  the  Upper  Yarra,  about  fifteen  miles  to  the  north-west 
of  the  Emerald  Township  and  Gembrook,  but  he  had  never 
had  an  opportunity  of  personally  verifying  the  fact.  It 
would  be  interesting  to  know  whether  this  was  really  an 
extension  of  the  limestone  which  outcropped  at  Lilydale. 

Mr.  Sweet  said  he  had  visited  the  limestone  beds  at 
Lilydale  on  several  occasions,  and  had  taken  considerable 
interest  in  them.  He  was  therefore  very  pleased  that 
Mr.  Cresswell  had  taken  the  matter  up,  and  lioped  he  would 
continue  his  labours  until  he  had  given  them  a  complete 
list  of  all  he  had  found. 

s  2 
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Mr.  Pritchard  said  there  were  some  other  bpecimens 
which  he  had  obtained  on  a  recent  visit,  and  which  were 
very  interesting.  The  first  was  a  coral  which  Mr.  Cresswell 
had  mentioned,  namely,  Heliolites.  A  large  quantity  of 
this  material  had  been  obtained,  on  the  last  visit,  and  was 
in  a  very  perfect  state  of  preservation,  so  that  it  would  be 
a  good  specimen  for  description.  There  was  another  fossil 
which  occurred  there  rather  commonly,  but  which  up  to 
the  present  had  not  received  any  mention  at  all,  although 
it  had  been  discovered  four  or  five  years  ago.  It  was  a 
kind  of  operculum,  whicii  had  been  handed  to  Professor 
McCoy,  but  had  nevei*  been  described.  It  seemed  to  corres- 
pond with  the  Gyclonerma  aitstralis,  and  he  thought  it 
would  be  well  if  something  were  done  in  connection  with 
the  specimens  he  had  mentioned.  There  were  several  other 
specimens  of  the  coral  type,  some  of  which  were  very 
nteresting,  and  which  he  had  not  been  able  to  identify  at 
all.  He  would  be  glad  to  hand  them  over  to  any  Member 
who  would  undertake  a  description  of  them. 

Mr.  Hall  said  that  Mr.  Pritchard  had  forgotten  to 
mention  that  one  of  the  specimens  of  which  he  had  spoken, 
the  operculum  of  some  shell,  had  been  discovered  wedged 
into  the  mouth  of  an  Euomphalus.  Whether  it  belonged  to 
the  Euomphalus  or  not  was  a  matter  which  would  admit  of 
discussion.  They  were  all  obliged  to  Mr.  Cresswell  for  his 
interesting  paper. 

The  President  said  that  he  had  been  in  the  vicinity  of 
the  Upper  Yarra  a  good  many  times,  but  did  not  remember 
noticing  any  limestone.  However,  he  had  not  been  on  a 
geological  expedition,  and  it  was  perfectly  possible  there  was 
plenty  of  limestone  which  he  had  not  noticed. 

Rev.  Mr.  Cresswell,  in  reply,  said  that  if  any  limestone 
did  exist  on  the  Upper  Yaira,  it  was  just  in  position  to  be  a 
repetition  by  flexure  of  the  limestone  at  Lilydale.  It  was  a 
mistake  to  suppose  there  were  no  other  beds  of  Upper 
Silurian  limestone  in  Victoria.  There  were  two  veiy 
extensive  thick  beds  in  Gippsland,  one  at  Walhalla,  near 
Cooper's  Creek,  and  another  at  Deep  Creek,  about  seven  or 
ten  miles  from  Walhalla.  They  were  nearly  parallel  seams 
of  limestone,  and  might  be  a  repetition  by  flexure.  The 
fossils  were  very  similar  in  both.  These  beds  had  been 
'known  for  a  considemble  number  of  years,  and  were  alluded 
to  in  the  Geological    Survey  Reports.      In  conclusion,   he 


t 


Proceedings  of  the  Royal  Society  of  Victoria,     261 

expressed  his  indebtedness  to  Mr.  Pritchard,  who  had  lent 
Ijim  the  fossil  which  formed  the  chief  matter  he  had  spoken 
about  that  evening,  and  recorded  his  thanks  to  Mr. 
David  Mitchell  and  his  foreman,  Mr.  Fuller,  for  statistical 
information. 

A  "  Preliminary  Note  on  the  Glacial  Deposits  of  Bacchus 
Marsh,"  by  Messrs.  C.  G.  W.  Officer  and  L.  J.  Balfour,  was 
read  by  M  r.  Officer. 

.  Mr.  Dennant  said  that  there  were  a  number  of  questions 
raised  by  the  paper  which  he  would  like  an  opportunity  of 
speaking  upon  at  considerable  length,  and  as  time  would  not 
permit  of  a  protracted  discussion  that  evening,  he  moved 
''That  the  discussion  on  the  paper  be  postponed  till  the 
next  meeting." 

Mr.  CiiESSWELL  seconded  the  motion  for  the  rea-sons  stated 

l>v  Mr.  Dennant. 

.' 

Tlie  motion  was  agreed  to. 

Report  of  the  Cremation  Committee.* 

The  Report  of  the  Cremation  Committee  was  read  by  the 
Hon.  Secretary,  Mr.  Rusden. 

On  the  moti<m  of  Professor  Spencer,  seconded  by  Dr. 
Bkett,  the  Report  was  received. 

The  President  said  that  a  model  had  been  procured 
which  would  illustrate  the  working  of  the  Gorini  incinerator, 
which  was  the  process  adopted  at  Milan,  where  crematum 
appeared  to  be  practised  to  a  very  considerable  extent,  and 
in  a  way  not  calculated  to  offend  or  disgust  in  any  respect. 
The  Crematory  and  its  surroundings  were  pleasant  and 
attractive.  Milan  was  one  of  the  lai'gest  and  busiest  cities 
in  the  northern  parts  of  Italy,  and  the  Crematory  was  as 
near  to  the  centre  of  Milan  as  the  present  Melbourne 
Cemetery  was  to  the  centre  of  Melbourne. 

Mr.  F.  Chamberlain  produced  the  model  and  explained 
its  construction. 

Di*.  Gresswell  was  heartily  in  accord  with  the  strong 
recommendations  of  the  Cremation  Committee.  He  felt 
that  it  was  a  reform  tliat  was  bound  to  come,  although 
he  was  not  very  sanguine  as  to  its  coming  quickly.  How- 
ever, he  felt   satisfied    with    the   progi'ess    being   m^ule   as 

■  ■■  ■■■■■■■■■  »  .  II  ■—  ...  ■  ■,--■—■■  -  ^■■  ■■■■»■  ■■■■  !■■■■  ■-—       ■■  ^»^^^— ^— ^ 

*  Vide  >iupm,  p.  222. 
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indicated  in  the  Report,  and  hoped  that  the  Report  would 
encourage  those  who  were  interested  to  make  further  eiForts. 
"With  reference  to  the  observations  in  the  Report  in  regai'd 
to  Japan,  it  was  an  interesting  fact  that  for  a  very  long 
time  past.  Cremation  had  been  the  rule  in  Japan,  but  upon 
the  introduction  of  European  civilisation  into  Japan  fifteen 
or  twenty  years  ago,  it  was  thought  right  to  follow  the 
European  customs  in  the  matter,  and  substitute  burial  for 
Cremation.  They  soon  discovered  their  error,  and  reverted 
to  their  former  practice. 

Dr.  Brett  moved,  "  That  the  Report  be  adopted  by  the 
Society,  and  printed  in  its  Proceedings."  He  took  consider- 
able interest  in  the  subject  of  Cremation,  and  had  seen  it 
practised  in  nearly  every  country  in  the  world. 

Mr.  G.  A.  Syme  seconded  the  motion,  which  was  earned 
Unanimously. 


Thursday,  August  \lth. 

The  President  (Professor  Kernot)  occupied  the  chair. 
The  minutes  of  the  preceding  meeting  were  read  by  the 
Secretary,  and  duly  confirmed. 

Dr.  Barrett,  Member,  and  Mr.  Barnard,  Associate,  present 
for  the  first  time,  signed  the  Roll,  and  were  introduced  to  the 
meeting. 

The  President  announced  tliat  the  following  gentlemen 
had  been  nominated,  and  would  be  balloted  for  at  the  next 
meeting : — W.  H.  Steele,  M.A.,  Associate ;  Frederick 
Chamberlain,  Member ;  Alfred  Stillwell,  Member ;  and 
A.  Purdy,  M.A.,  Associate. 

The  following  gentlemen  were  balloted  for,  and  duly 
elected :— The  Rev.  Walter  Fielder,  Associate ;  Douglas 
Howard,  Esq.,  Associate ;  and  L.  J.  Balfour,  Esq.,  Member. 

The  Librarian's  Report  stated  that  69  publications  had 
been  received  from  various  parts  of  the  world,  and  44  bound 
volumes  from  the  binders. 

Adjourned  discussion  on  *'  Preliminary  Note  on  the 
Glacial  Deposits  of  Bacchus  Marsh,"  by  C.  G.  W.  Officer, 
B.Sc,  and  L.  J.  Balfour. 

Mr.  Officer  said  that  since  the  paper  was  read  he  had, 
together   with    Mr.   Balfour,    traversed    the   whole   of  the 
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district  covered  by  the  paper,  and  he  wished  to  make  one  or 
two  corrections.  The  tii*st  was  with  regard  to  the  sections 
described  on  the  Myrniong  Creek.  It  had  been  stated  that 
the  glacial  deposit  was  overlaid  by  older  basalt.  This  part 
of  the  map  was  outside  of  that  published  by  the  Geological 
Sui-vey,  and  he  would  like  to  say  that  this  bjisalt  was 
probably  to  be  referred  to  the  upper  and  newer  basalt,  and 
not  the  older.  In  the  note,  it  had  also  been  stated  that  a 
certain  section  was  probably  an  example  of  contorted  till. 
On  further  examination,  however,  this  had  proved  to  be  not 
till,  but  what  was  called  Mesozoic  sandstone,  and  the  apparent 
contortions  were  due  to  concretionjiry  action.  Also  at  another 
section  where  the  glacial  deposit  was  overlaid  with  sandstone, 
it  had  been  difficult  to  decide  whether  that  sandstone  was 
simply  associated  with  till,  or  belonged  to  the  Mesozoic 
sandstone  in  the  surrounding  district.  They  were  now  of 
opinion  that  the  overlying  sandstone  was  probably  of 
Mesozoic  age.  On  the  Korkuperrimul  Creek  the  glacial  till 
was  overlaid  by  basalt,  which  they  thought  was  to  be  assigned 
to  the  upper  basalt.  But  the  evidence  on  which  the  distinc- 
tion between  upper  and  lower  basalt  was  often  drawn, 
seemed  to  be  somewhat  feeble. 

The  Rev.  Mr.  Cress  well  said  he  had  a  few  criticisms  to 
offer  upon  the  paper  which  Mr.  Officer  had  kindly  lent  him, 
and  he  would  begin  by  recording  his  appreciation  of  the 
value  of  the  paper.  It  was  a  most  interesting  and  complete 
paper,  although  he  was  not  able  to  agree  with  all  the 
conclusions  arrived  at  by  the  authors.  From  the  evi- 
dence adduced  by  other  observers,  as  for  instance  Mr. 
Selwyn,  Sir  Richard  Daintree,  Dr.  Lendenfeld,  and  Mr. 
Dunn,  there  could  be  no  doubt  that  in  former  ages 
there  had  existed  distinct  glaciers  in  the  Alpine  districts 
of  Victoria  and  New  South  Wales,  but  it  seemed  to  him 
to  be  very  questionable  wliether  those  glaciers  extended 
any  distance  from  those  particular  regions.  He  would 
begin  by  making  a  general  criticism  upon  the  terms 
used.  He  tliought  it  somewhat  misleading  to  apply  the 
term  "  till "  to  two  formations  which,  according  to  the 
autlioi*s'  showing,  were  so  very  widely  separated  in  the 
geological  series — one  being  apparently  a  Pleistocene  glacial 
deposit  of  some  kind,  and  the  other  being  a  glacial  deposit 
belonginor  to  the  Miocene  acre.  He  thouo^ht  it  far  better  to 
keep   the   term  "till"  for   well-known   and   acknowledged 
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deposits  of  glacial  nature  belonging  to  the  Pleistocene  age. 
To  apply  the  teim  to  both  formations  tended  to  confusion. 
He  was  one  of  those  who  believed  that  till  was  not  a 
Moraine  profonde,  but  owed  its  origin  to  Moraine  matter, 
redistributed  partly  by  aqueous  action,  and  the  boulders 
contained  in  it  were  mostly  the  result  of  icebergs  which  had 
broken  away  from  glaciers  and  deposited  the  debris  in  the 
clay.  Still  less  was  he  inclined  to  believe  that  these 
particular  formations  were  instances  of  a  ground  Moraine, 
and  he  doubted  that  they  necessarilj''  indicated  that  there 
had  been  glaciers  on  the  very  spot  where  they  had  been 
found.  With  regard  to  the  striated  pebbles,  no  one 
could  have  the  smallest  doubt  as  to  their  being  striated, 
and  having  been  striated  by  gh^cial  action.  They  were 
evidently  striated-glaciated  pebbles.  He  very  much 
doubted,  however,  that  they  had  been  scratched  by 
any  locks  where  they  were  now  found.  So  far  as 
his  niemory  served  him,  the  Upper  Mesozoic  sandstones 
wei'e  particularly  soft,  and  inca])able  of  scnxtching  these 
pebbles,  <xnd  he  therefore  imagined  that  they  must  neces- 
sarily have  come  from  a  very  considerable  distance — 
probably  from  the  Alpine  regions  of  either  New  South 
Wales  or  Victoria— and  not  from  the  neighbourhood  where 
they  were  now  found.  These  remarks  applied  to  the 
upper  till,  or,  as  he  would  call  it,  the  upper  glacial  formation. 
With  leoai'd  to  the  lower  orlacial  formation,  he  was  not 
very  Avell  acquainted  with  the  nature  of  the  Silurian  rocks 
in  the  neighbourhood,  but  unless  they  contained  quartzites 
very  abundantly,  he  did  not  know  of  any  rock  likely  to  be 
capable  of  imparting  the  strite  to  these  pebbles  in  the 
Silurian  area.  He  believed  that  these  pebbles,  although  no 
doubt  ojaeiated,  had  been  brouo-ht  from  a  considerable 
distance  bv  alluvial  and  other  action.  As  to  the  stride  on 
the  Silurian  rocks,  he  w^ould  be  verv  sorrv  indeed  to  insult 
their  friends'  powers  of  observation,  by  implying  tliat  they 
could  possibly  have  made  a  mistake  if  the}^  had  had  the 
opportunity  of  observing  them  upon  an  extended  scale ;  but 
considering  that  they  had  not  had  such  an  opportunity,  but 
had  only  found  the  stripe  here  and  thei'e  in  small  patches,  he 
would  venture  to  ask  them  whether  they  might  not  have 
mistaken  the  unequal  w^earing  of  the  edges  of  the  rock. 
He  understood  from  the  paper  that  these  grooves  were  not 
found  in  the  Mesozoic  sandstone,  but  only  in  connection 
witli   the  lower  drift  on  the    Silurian  rocks,  and  he  was 
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particularly  struck  by  the  remark  made  in  the  paper,  that 
these  grooves  invariably  ran  north  and  south,  that  was  to 
say,  exactly  coincident  with  the  strike  of  the  strata,  and 
these  Silurian  strata  were  tilted  up  at  an  angle  of  70  degrees. 
He  did  not  know  the  extent  of  the  patches  uncovered,  but 
considering  that  the  observers  were  most  anxious  no  doubt 
to  see  what  they  saw,  was  it  not  possible  that  they  might 
have  mistaken  the  unequal  wearing  of  the  edges  of  the 
Silurian  strata.  He  had  frequently  seen  on  the  smooth 
upturned  edges  of  the  Silurian  strata  appearances  of  very 
deep  grooves,  owing  to  the  unequal  wearing.  But  even 
supposing  them  to  be  veritable  gi'ooves,  it  wjis  not  beyond 
the  range  of  possibility  that  they  might  have  been  formed 
by  an  icebero-  charged  with  hard  pebbles  underneath 
gi'ounding  in  the  neighbourhood  on  the  spot.  With  re- 
gard to  the  roche  moutonn^e,  he  laboured  under  the  dis- 
advantage of  never  having  been  on  the  particular  spots 
which  liad  been  mentioned,  so  that  lie  was  unable  to 
judge  from  his  own  observation  whether  they  were  really 
instances  of  roche  moutonn^e.  He  would  just  conceive  it 
possible,  therefore,  that  the  liummocky  appearance  might 
have  been  caused  by  diluvial  action.  For  instance,  at 
Lilydale,  there  was  an  appearance  of  hummocky  rock, 
which  was  simply  caused  by  the  action  of  the  waves 
oil  the  seashore.  Messrs.  Officer  and  Balfour  objected 
to  the  idea  of  marine  action  having  anything  to  do 
with  the  phenomena  they  instanced,  but  he  would 
venture  to  point  out  that  there  was  indisputable  evi- 
dence that  the  whole  continent  had  been  submerged 
thousands  of  feet  under  the  sea.  He  had  seen  gravel 
oil  the  top  of  Mount  Useful  covered  with  basalt,  and 
this  was  generally  put  down  on  the  geological  maps  as 
marine  gravel.  There  was  some  doubt  as  to  the  age 
of  that  particular  gravel,  but  there  could  be  no  doubt  as 
to  the  age  of  the  drifts  at  Castlemaine  and  Bendigo,  and 
other  places,  which  would  represent  a  submergence  of  at 
least  2000  feet.  It  was  a  very  moot  point  as  to  whether 
these  drifts  had  been  caused  by  pluvial  action,  extending 
over  a  considerable  pluvial  period ;  but  he  believed,  with 
Selwyn  and  others,  that  they  were  caused  by  marine  action. 
Although  he  had  appeared  to  criticise  the  ])aper  somewhat 
adversely,  he  quite  admitted  it  was  a  very  debateable 
question.  Not  being  an  extreme  glacialist,  he  was,  perhaps, 
incHned  to  minimise  the  evidence  adduced,  but  he  could 
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quite  conceive  that  others  who  were  extreme  glacialists 
would  concede  that  the  authors  had  fully  proved  their 
point. 

Mr.  Griffiths  said  that  for  purposes  of  discussion  the 
paper  might  be  divided  into  two  parts — the  part  which  was 
purely  descriptive,  and  the  part  which  offered  explanations 
of  the  appearances  described.  The  latter  part  might  be 
divided  into  three  principal  propositions  which  were  put 
forward  although  not  formally  stated.  The  first  was  that 
there  were  evidences  locally  of  two  glacial  epochs — one  early 
in  the  Permian,  the  other  early  in  the  Tertiary.  The 
second  was  that  the  boulder  clay  of  each  of  these  was  due 
to  land  ice,  and  not  to  marine  transport  by  icebergs.  The 
third  was  that  the  submergence  of  the  continent  sufficient 
to  float  an  iceberg  at  Bacchus  Marsh,  would  reduce  the 
land  surface  to  such  a  small  area  that  it  would  be  too 
limited  in  area  to  breed  icebergs,  and  too  warm  to 
accumulate  ice  on  account  of  its  insularity.  With  respect 
to  the  descriptive  part  of  the  paper,  he  had  found 
many  discrepancies  between  the  descriptions  given  by 
the  authors  of  the  paper  and  the  statements  made  by  the 
officers  of  the  Geological  Survey.  The  Government  officers 
had  given  a  section  showing  a  thick  bed  of  what  had  since 
been  termed  Triassic  conglomerate,  which  the  authors  of  the 
paper  had  attributed  to  a  different  period,  but  did  not  give 
a  tripartite  division,  which  Messrs.  Officer  and  Balfour 
stated  to  exist  in  the  section  described  on  the  Werribee 
River.  The  Government  officers,  who  were  men  of  ex- 
perience, had  failed  to  recognise  any  glaciated  rocks  in 
this  section,  although  they  had  stated  that  a  glacial  con- 
glomerate existed  in  the  district.  Of  course,  it  sometimes 
happened  that  through  want  of  sufficient  data,  errors  had 
crept  into  the  Geological  maps,  and  he  simply  pointed 
this  out  as  showing  that  it  was  advisable  to  carefully 
weigh  the  evidence  adduced  before  accepting  it.  Although 
the  Government  geologists  had  not  seen  their  way  to 
describe  the  bottom  member  of  this  section  as  a  glacial 
deposit,  they  had  pointed  out  that  the  Mesozoic  sand- 
stone was  composed  of  two  members,  the  upper  being  a 
sandstone  and  the  lower  being  a  conglomerate,  and  stated 
that  this  conglomerate  was  due  to  marine  action.  They 
recognised  a  difference,  but  attributed  it  to  a  different 
cause.      With  regard    to  the    first  proposition,  that  there 
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was  evidence  of  two  glacial  epochs,  it  certainly  did 
seem  upon  examination  of  the  specimens  and  pho- 
toi^i'aphs  as  if  there  was  evidence  to  show  that  the 
bottom  member  had  had  a  glacial  origin.  Theie  were 
undoubted  grooves  and  striae,  and  the  Silurian  rocks 
were  cei'tainly  marked  as  if  a  plane,  with  grooves,  such 
as  a  carpenter  would  use  in  his  ornamental  work,  had 
passed  over  them.  Such  was  the  appearance  of  rocks 
wliich  had  undergone  grinding  by  the  passage  over 
them  of  a  glacier.  There  was  a  good  deal  of  weight 
in  Mr.  CresswelFs  criticism  with  regard  to  the  rocks 
having  a  north  and  south  direction  so  far  as  their  strike 
was  concerned,  and  the  edges  of  the  Silurian  rock  being 
uptilted  to  a  high  angle,  and  varying  degrees  of  hard- 
ness and  wearing  unequally,  and  all  this  would  have  to 
be  taken  into  consideration  before  coming  to  a  final  conclu- 
sion ;  but,  nevertheless,  looking  at  the  photographs  of  the 
portion  of  the  rock  that  had  been  uncovered,  it  certainly 
suggested  a  glacial  origin  for  the  rock  to  his  mind.  In  the 
second  place,  the  boulders  in  the  till  were  certainly  to  a 
large  extent  striated,  and  as  suggested,  appeared  to  have 
been  deposited  there  by  ice.  There  was  also  another  feature 
which  was  favourable  to  the  proposition  suggested  by  the 
authors,  namely,  the  great  variety  of  rock  which  was  found 
in  this  clay  bed.  Such  a  heterogeneous  collection  of  rocks 
collected  together  in  one  place  without  any  stratification 
at  all,  and  most  of  them  more  or  less  striated,  was  cer- 
tainly to  his  mind  suggestive  of  glacial  action,  and 
pointed  to  a  glacial  origin  for  the  deposit.  Then  again 
the  rocks  were  not  only  varied,  but  they  did  not 
correspond  with  the  rocks  in  the  neighbourhood.  Tf  the 
ccmglomerate  was  due  to  coastal  action,  it  would  agree  with 
the  rocks  found  in  the  locality,  but  that  fact,  that  this  was 
not  the  case,  indicated  that  the  boulders  had  been  brought 
some  considerable  distance  ;  and  it  was  well  known  that  a 
glacier  does  collect  rocks  in  this  manner,  and  that  in  a 
coastal  conglomerate  no  such  heterogeneous  collection  of  I'ocks 
is  found.  This  was  another  point  in  favour  of  the  hypo- 
thesis of  the  authors.  It  seemed  to  him  that  the  specimens 
and  descriptions  all  favoured  a  glacial  origin  for  this  bed, 
but  whether  one  could  go  further  and  agree  with  the  authors 
of  the  paper,  that  the  bed  was  of  Permian  age,  was  another 
matter.  In  arriving  at  that  conclusion,  it  was  necessary  to 
take  a  number  of  matters  into  consideration.     In  the  first 
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place,  the  conglomerate  was  associated  with  a  bed  of  rock 
which  was  known  to  be  of  Mesozoic  age.     In  the  second 
place,  there  were  no  Permian  locks  described  in  Victoria,  and 
it  was  well  known  that  there  was  a  great  break  in  the 
sequence,  the  sandstones  which  wore  the  Upper  Devonian 
rocks  being  the  last  rocks  met  with  before  reaphing  the 
Mesozoic   sandstones.     Tliere   was   no   such   break   in   the 
neighbourhood   of   S^'dney,    where   there    was   a   complete 
sequence  from  the  Upper  Devonian  to  the  Oolite.     On  the 
Sydney   side    the   country    was   sinking  and   the   deposits 
accumulating,  but  in  Victoria,  the  other  end  of  the  sea-saw, 
the  country  was  elevated  and  erosion  was  going  on.     There- 
fore, in  Victoria,  one  did  not  look  for  Permian  rocks,  and  if 
this  were  a  bed  of  Permian  age,  it  was  an  interesting  fact 
which   retjuii^d  more  evidence  than  was  at  present  avail- 
able.     Its   association    with    the    Mesozoic   lOcks   had    led 
the  Government  fjeolomsts  to  associate    it  with   the  beds 
above    it    with    regai'd    to   age,  and   he   did    not  see    any 
reason    for   distui'bmi-:    that   conclusion.      With    reorard    to 
tlie    upper    glacial    deposit,  the    deposit    on    top    of    the 
Mesozoic   sandstone,   the   locks   in    tlie    clay    were   of  the 
sfime  heterogeneous  character,  and   included   granites   and 
porphyries    which    were  stiiated,  and  luid  all   the  general 
ch^ii-acteiisties  o\'  a  glacial  de{)osit ;  but  there  was  one  very 
great  diMerence  between  the  two  beds,  as  had  been  pointed 
out   by   Mr.  C'lesswell.     The  lower  bed  lay  upon  a  surface 
that    had    i'e«  ii    smoothed    and    planed  apparently    by   the 
action  of  ice,  l»ut  the  uppei*  bed  lay  upon  a  sandstone  surface 
as    rugged    and   rough    as    a    mountain  peak ;    and    in    the 
tVactui'es  which  were  found  in  this  rugged  surface  hard  clay, 
very  much  like  a  boulder  bed,  and  rocks,  including  granites, 
had  been  jammed  down  hard,  and  presented  a  very  different 
appearance  indeed  to  the  bed  which  lay  below  it  upon  the 
Silurian.     If  the    upper    bed    were    due    to   glacial  origin, 
certainly  the  circumstances  were  very  different  to  those  of 
the  lower  bed.     No  heavy  mass  of  ice  had  ever  passed  over 
this  till,  because  if  it  had,  it  would  have  planed  all  the  soft 
sandstone  as  smooth  as  the  Silurian  had  been  planed  below 
it.     Therefore,  if  it  were  due  to  glacial  action,  the  till  and 
n^cks  must  have  been  deposited  where  they  were  now  found 
by  the  thin  edge  of  the  glacier,  an  edge   which    had   tio 
weight,  but  which  at  the  same  time  was  sufficiently  strong 
to  caiiy  a  burden  of  rocks  and  tip  theui  out  laterally.     This 
was  a  possible  explanation.     It  might  also  have  been  caused 
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by  a  very  small  glacier  indeed  from  some  steep  mountain 
close  by,  removed  by  erosion,  the  glacier  itself'  having  no 
weight  or  body,  but  able  to  bring  down  stones  and  tilt 
them  out.  This  was  a  very  strong  point  of  difference 
between  the  two  beds  of  so-called  glacial  till.  Then, 
witli  regard  to  the  age  assigned  to  the  upper  body  as 
being  Miocene,  he  failed  to  see  that  there  was  any  evi- 
dence at  present  that  would  enable  them  to  assign  such  an 
early  age  to  the  bed.  Messrs.  Officer  and  Balfour  stated 
that  it  was  overlaid  by  a  Miocene  lava,  but  he  understood 
them  now  to  retract  that  statement,  and  to  say  they  believed 
that  the  lava  was  the  recent  lava  which  was  found  all  about 
the  little  cavities.  Miocene  lava  was  found  there,  but  the 
Government  geologists  had  not  represented  it  a.s  overlying 
the  Mesozoic  sandstones,  but  stated  that  it  was  intrusive 
and  pushed  its  way  through.  They  represented  it  as  pro- 
jecting from  below,  and  the  Mesozoic  sandstone  Ij'^ing  upon 
it.  The  later  lava  was  distributed  all  over  the  country, 
and  lay  sometimes  on  the  Silurian,  and  sometimes  on  tlie 
Mesozoic  sandstones,  and  sometimes  uf)on  the  conglomerates, 
which  had  been  described  l^y  the  authors.  Therefore,  there 
Wfis  no  evidence  that  he  could  see,  which  would  justify 
these  gentlemen  in  attributing  to  this  upper  boulder  clay 
the  age  which  they  had  given  to  it.  Their  second  pro- 
position was  to  the  effect  that  the  bouldeis  of  both 
these  epochs  were  due  to  land  ice  and  not  to  icebergs. 
With  rej^ard  to  that,  the  orrooves  and  stria?  of  the  Silurian 
ran  from  north  to  south.  As  Mr.  Cresswell  had  pointed 
out,  that  might  be  produced  by  the  character  of  the  rock 
itself;  but  if  there  weie  grooves  and  stria3  there,  the}^ 
were  just  as  one  would  expect  to  find  them,  because  the 
highland  there  was  always  found  to  the  north  of  this  point, 
and  ice  travelling  fi*om  the  mountain  cap  must  have  taken  a 
north  and  south  direction.  Had  these  marks  been  produced 
by  the  grounding  of  icebergs,  one  would  expect  to  find  some- 
thing quite  different.  Icebergs  would  travel  first  of  all  upon 
the  general  trend  of  the  coast,  which  was  from  west  to  east. 
They  would  travel  with  the  currents  of  those  seas,  and  as 
the  prevailing  winds  in  this  locality  were  from  west  to  east, 
so  the  currents  were  from  west  to  east,  and  one  would 
expect  to  find  the  icebergs  travelling  with  the  currents  and 
with  the  winds  and  along  the  coast  line,  all  three  of  which 
ran  from  west  to  east.  Therefore,  if  they  produced  any 
striae  at  all,  these  striae  would  run  from  west  to  east.     But 
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it  was  known  that  icebergs  when  they  grounded  did  not 
produce  stride,  in  fact  could  not  do  so.  When  an  iceberg 
grounded  it  swung  round  on  its  heel,  and  if  it  produced  an}^ 
marks  at  all  on  the  rock,  in  the  first  place  it  bruised  the 
rocks,  and  in  the  second  place  the  rocks  which  had  been 
embodied  in  the  iceberg  and  touched  the  rocky  bottom 
in  the  bed  of  the  sea,,  produced  marks  which  were  arcs  of 
circles.  Icebergs  never  made  straight  h'nes.  Then  there 
was  another  line  of  argument,  which  to  his  mind  entirely 
disposed  of  the  iceberg  theory.  The  Mesozoic  sandstone 
was  essentially  of  fresh  or  brackish  water  formation. 
The  only  fossils  found  in  the  Mesozoic,  were  two  fresh 
water  mollusca  and  the  vegetable  remains  of  ferns.  Apart 
from  this,  the  foi'mation  had  all  the  characteristics  of  sedi- 
mentary beds  which  had  been  formed  in  a  lake.  It  was 
known  to  most  geologists,  that  the  Mesozoic  sandstone  was  a 
fresh  water  lake  deposit.  Our  mountains  at  the  time  it  was 
formed  were  very  much  higher  than  they  are  now,  and  a 
series  of  lakes  were  formed  between  their  shelving  sides,  and 
as  the  lakes  got  filled  up  with  the  sand  which  now  formed  the 
Mesozoic  sandstone,  the  water  rose  higher.  There  was  very 
little  doubt  that  it  was  never  anything  else  than  a  shallow 
fresh  water  lake,  perhaps  of  considerable  dimensions.  He 
would  like  to  knovv  how  icebergs  were  going  to  float  in  fresh 
shallow  water.  An  iceberg  had  one  part  above  water  and 
eight  parts  below.  How  were  icebergs  to  float  ?  This  was 
not  a  marine  deposit,  and  although  2500  feet  in  thickness, 
we  might  depend  upon  it  this  Mesozoic  sandstone  had 
accumulated  gradually,  and  as  it  accumulated  at  the  bottom 
of  the  lake,  the  water  had  risen.  No  iceberg  ever  could 
have  floated  in  these  waters,  and  therefore,  in  his  opinion, 
no  icebergs  could  ever  have  caused  these  marks.  There 
was  also  another  important  piece  of  evidence  that  should 
not  be  disregarded.  Around  all  the  remains  of  all  these 
ancient  lakes  in  Victoria,  below  the  sandstone  bed  was 
found  a  bed  of  conglomerate.  This  was  apparently  the 
case  at  Bacchus  Marsh,  with  regard  to  the  conglomerate 
under  discussion.  The  officers  of  the  Government  Geoloojical 
Survey  attributed  the  bottom  member  to  the  action  ot 
the  water  on  the  coast.  Wherever  the  margin  of  this 
sandstone  was  found,  the  conglomerate  was  found  under 
it.  On  the  whole,  the  evidence  was  rather  favourable 
to  a  glacial  origin  for  the  bottom  deposits  at  Bacchus 
Marsh,  and  he  attributed  them  to  land  ice,  not  to  icebergs. 
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With  regard  to  the  third  proposition,  that  the  immersion 
of  the  Continent  sufficient  to  float  icebergs  would  reduce  the 
land  surface  to  such  a  small  area  that  it  would  have  a  mild 
insular  climate.  If  these  beds  were  due  to  a  deposit  in  the 
lakes,  they  were  not  due  to  immersion  in  the  ocean,  and  the 
argument  of  the  authors  fell  through,  because  they  assumed 
that  the  high-water  level  was  the  high -water  level  of  the 
ocean,  whereas  it  appeared  to  him  to  be  the  high-water 
level  of  various  fresh-water  lakes. 

Mr.  Dennant  said  he  would  allude  principally  to  the 
claim  made  by  these  gentlemen  for  a  jjost- Miocene  glacial 
epoch,  or  at  any  rate,  even  it'  not  post-Miocene,  some  portion 
of  the  Tertiiiry  time,  which  would  include  the  Eocene, 
Miocene,  and  Pliocene.  Consequently,  if  thei*e  were  glaciers 
in  Victoria  at  that  time,  the  climate  must  have  been  a  cold 
one,  for  it  would  be  impossible  to  have  a  glacier  with  the 
temperature  the  same  as  at  present.  If  we  started  with 
the  Eocene,  it  was  well  known  that  there  was  a  very  rich 
fauna  in  the  Eocene,  perhaps  the  richest  of  any  found  in 
any  part  of  the  world,  but  it  was  essentially  a  troi)ical 
fauna,  and  no  one  who  had  examined  the  fauna  of  the 
Eocene  period  would  doubt  for  a  moment  but  that  he  was 
in  the  same  latitudes  as  the  West  Indies  and  the  Tropics 
generally.  Passing  from  the  Eocene  to  the  Miocene,  the 
climate  was  certainly  getting  cooler,  but  was  still  very 
much  warmer  even  than  our  present  climate.  The  shells 
indicated  a  climate  becoming  more  and  more  like  the 
present,  but  very  far  indeed  from  being  a  glacial  one. 
Passing  to  the  Pliocene,  during  the  last  twelve  years,  two 
very  rich  marine  deposits  had  been  found  in  the  Pliocene, 
one  in  the  older  Pliocene  near  Adelaide,  and  another  in  the 
west  of  our  own  Colony,  at  Limestone  Creek  ;  in  each  of 
these  there  was  a  rich  fauna.  The  climate  indicated  was 
slightly  colder  than  that  of  the  Miocene,  and  in  both 
deposits  was  found  a  large  number  of  living  shells.  In  the 
late  Pliocene  or  almost  Pleistocene  of  Victoria,  the  living 
shells,  amounted  to  81  per  cent.,  but  they  were  not  those 
generally  found  on  the  present  shores  of  Victorin,  or  of 
Southern  Australia,  but  those  more  frequently  found  living 
in  the  northern  parts  of  the  Continent.  Consequently,  at 
the  time  they  were  deposited  the  climate  was  warmer  than 
now,  and  approximated  to  the  climate  of  the  northern  parts 
of  the  Continent.     It  might  be  concluded  that  in  the  older 
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Tertiaiy  period,  there  must  have  been,  on  the  whole,  a 
wai m  climate,  and  duiing  that  period  it  would  be  impossible 
to  expect  that  any  ghieial  phenomena  could  have  been 
produced.  Besides  this,  no  shells  had  been  found  that 
would  indicate  Arctic  conditions.  It  was  well  known  that 
in  the  glacial  till  of  Europe,  Arctic  shells  were  frequently 
found,  and  it  was  possible  to  trace  these  deposits  by  the  shells. 
Where  then  could  the  Tertiary  glacial  epoch  of  Victoria 
be  placed  ?  PaljeontologicalJy,  there  was  no  room  for  it.  It 
might  perhaps  be  mentioned  that  the  sea  was  certainly  close 
to  Bacchus  Marsh  during  Tertiary  times.  Undoubted 
evidence  of  this  had  been  given  by  Mr.  Reginald  Murray  in 
one  of  his  reports.  A  statement  had  also  been  made  that 
the  pebbles,  fee,  which  had  been  found,  were  not  known  to 
exist  in  Victoria.  He  would  like  to  know  what  these  were, 
for  no  list  of  rocks  was  given  as  those  not  found  in  any 
other  part  of  the  colony.  Then  again,  amongst  these  rocks, 
granite,  schist,  felspar  and  sandstone  were  njentioned,  bub  no 
mention  was  made  of  the  Tertiary  limestone  or  any  rock  of 
undoubted  Tertiary  age.  If  this  were  a  post-Miocene  or  late 
Tertiaiy  deposit,  he  thought  we  should  have  some  of  these 
rocks  amongst  those  which  had  been  transported. 

Mr.  James  Dunn  said  that  the  conglomerate  which  lie 
regarded  as  of  glacial  origin  lay  at  the  base  of  the  coal  measures. 
If  the  conglomerates  that  he  described  were  the  same  as 
those  described  by  the  authors  of  the  paper,  it  was  out  of  the 
question  to  speak  of  roches  moutonnees.  In  fact  those  who 
had  passed  through  Bacchus  Marsh  would  have  observed  the 
rounded  appearance  of  the  hills.  This  was  characteristic  cf 
the  Mesozoic  deposits  of  every  part  of  the  colony,  and  was 
certainly  due  to  diluvial  action,  and  he  did  not  think  an}^ 
weight  could  be  laid  upon  that  ciiaracteristic  feature  of  the 
landscape  as  indicating  any  glacial  action  whatever.  He 
was  dad  the  matter  had  been  brouo^ht  forward,  and  the 
authors  ol  the  paper  had  done  very  good  service  in  making 
such  earful  observations,  which  would  enable  those  who 
wished  to  do  so  to  examine  the  spots  referred  to  for 
themselves. 

Professor  Spencer  said  that,  tv/elve  days  since,  he  had 
gone  with  Mr.  Dunn  to  the  deposit  he  had  described,  for  the 
purpose  of  being  shown  what  were  undoubtedly  loches 
moutonnees.  There  could  not  be  the  slicjhtest  doubt  about 
the  presence  of  these  at  Derinal. 
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Mr.  Pritchard  said  he  would  like  to  make  a  few  remarks 
on  the  diversity  of  opinion  as  to  the  age  of  these  beds.  The 
Bacchus  M  arsh  beds  had  been  originally  set  down  as  Triassic, 
and  the  coal  measui^es  in  Newcastle  and  in  the  neighbour- 
hood of  Sydney  were  originally  set  down  as  belonging  to  the 
Mesozoic  period,  so  that  originally  the  Bacchus  Marsh  sand- 
stones had  been  placed  on  a  lower  level  -than  the  Newcastle 
-coal  series.  At  the  present  time,  the  Newcastle  coal  series 
Vere  known  to  belong  to  the  carboniferous  age,  and  the  only 
fossil  remains  which  had  been  hitherto  found  in  the  Bacchus 
Marsh  sans  tones  were  three  species  of  the  genus  Gangamop- 
teris.  The  genus  itself  had  been  found  in  the  coal  measures  of 
New  South  Wales,  in  connection  with  Glossopteris  and  other 
genera,  which  were  now  looked  upon  as  Mesozoic,  and  which 
had  always,  up  to  the  present  time,  been  looked  upon  as 
characteristically  Mesozoic,  but  having  been  found  together 
with  characteristic  Palaeozoic  plants  and  marine  fossils,  they 
were  looked  upon  now  as  an  extension  of  the  range  of  the 
genus  Glossopteris.  This  would  seem  to  point  to  the 
<Jonclusion  that  the  Bacchus  Marsh  sandstones  might  belong 
to  the  carboniferous  age.  Some  authorities  looked  upon  the 
Bacchus  Marsh  sandstone  as  belonging  to  the  caiboniferous 
period. 

Mr.  Dennant  said  he  only  refen-ed  to  the  roches  mouton- 
ndes  in  connection  with  the  claim  made  for  Tertiary  age.  He 
understood  that  Mr.  James  Dunn  placed  his  deposit  in  the 
carboniferous  era,  and  evidently  referred  to  a  different  epoch 
to  that  which  these  gentlemen  referred  to  when  they  spoke 
of  a  post-Miocene  glacial  epoch.  If  the  fauna  did  not 
indicate  necessarily  the  climate,  at  all  events  any  glacial 
epoch  that  might  have  occurred  during  Tertiary  times  must 
have  been  of  a  veiy  spasmodic  nature. 

Mr.  Cresswet.l  asked  whether  the  proposition  that  the 
upper  glacial  bod  was  a  post-Miocene  deposit  had  not  been 
withdrawn. 

Mr.  OiFKJER  said  that  in  the  paper  it  had  been  stated 
that  this  bed  probably  belonged  to  the  Tertiary,  but  they 
had  not  attempted  to  assign  it  to  any  particular  era  in 
Tertiary  times.  In  fact  they  had  expi^ssly  stated  that  they 
were  unable  to  find  out  its  relation  to  the  Miocene  beds. 

Mr.  Dennant  said,  that  being  the  case,  most  of  his 
remarks  need  not  have  been  made,  for  he  was  only  claiming 
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Tertiary  period,  there  must  have  been,  on  the  whole,  a 
warm  climate,  and  during  that  period  it  would  be  impossible 
to  expect  that  any  ghicial  phenomena  could  have  been 
produced.  Besides  this,  no  shells  had  been  found  that 
would  indicate  Arctic  conditions.  It  was  well  known  that 
in  the  glacial  till  of  Europe,  Arctic  shells  were  frequently 
found,  and  it  was  possible  to  trace  these  deposits  by  the  shells. 
Where  then  could  the  Tertiary  glacial  epoch  of  Victoria 
be  placed  ?  PaljeontologicalJy,  there  was  no  room  for  it.  It 
might  perhaps  be  mentioned  that  the  sea  was  certainly  close 
to  Bacchus  Marsli  during  Tertiary  times.  Undoubted 
evidence  of  this  had  been  given  by  Mr.  Reginald  Murray  in 
one  of  his  reports.  A  statement  had  also  been  made  that 
the  pebbles,  &c.,  which  had  been  found,  were  not  known  to 
exist  in  Victoria.  He  would  like  to  know  what  these  were, 
for  no  list  of  rocks  was  given  as  those  not  found  in  any 
other  part  of  the  colony.  Then  again,  amongst  these  rocks, 
granite,  schist,  felspar  and  sandstone  were  mentioned,  bub  no 
mention  was  made  of  the  Tertiary  limestone  or  any  rock  of 
undoubted  Tertiaiy  age.  If  this  were  a  post-Miocene  or  late 
Tertiaiy  deposit,  he  tliought  we  should  have  some  of  these 
rocks  amongst  those  which  had  been  transported. 

Mr.  James  Dunn  said  that  the  conglomerate  which  lie 
regarded  as  of  glacial  origin  lay  at  the  base  of  the  coal  measures. 
If  the  cont^iomerates  that  he  described  were  the  same  as 
those  described  by  the  authors  of  the  paper,  it  was  out  of  the 
question  to  speak  of  roches  moutonnees.  In  fact  those  who 
had  passed  through  Bacchus  Marsh  would  have  observed  the 
rounded  appearance  of  the  hills.  This  was  characteristic  cf 
the  Mesozoic  deposits  of  ever}'  part  of  the  colony,  and  was 
certainly  due  to  diluvial  action,  and  he  did  not  think  an}'^ 
weight  could  be  laid  upon  that  ciiaracteristic  feature  of  the 
landscape  as  indicating  any  glacial  action  whatever.  He 
was  glad  the  matter  had  been  brought  forward,  and  the 
authors  ol  the  paper  had  done  very  good  service  in  making 
such  earful  observations,  which  would  enable  those  who 
wished  to  do  so  to  examine  the  spots  referi*ed  to  foi* 
themselves. 

Professor  Spkncer  said  that,  tv/elve  days  since,  he  had 
gone  with  Mr.  Dunn  to  the  deposit  he  had  described,  for  the 
purpose  of  being  shown  what  were  undoubtedly  loches 
moutonnees.  There  could  not  be  the  slightest  doubt  about 
the  presence  of  these  at  Derinal. 


Proceedings  of  the  Royal  Society  of  Victoria,     273 

Mr.  Pritchabd  said  he  would  like  to  make  a  few  remarks 
on  the  diversity  of  opinion  as  to  the  Sicre  of  these  beds.  The 
Bacchus  M  arsh  beds  had  been  originally  set  down  as  Triassic, 
-and  the  coal  measures  in  Newcastle  and  in  the  neighbour- 
hood of  Sydney  were  originally  set  down  as  belonging  to  the 
Mesozoic  period,  so  that  originally  the  Bacchus  Marsh  sand- 
stones had  been  placed  on  a  lower  level  -than  the  Newcastle 
-coal  series.  At  the  present  time,  the  Newcastle  coal  series 
^ere  known  to  belong  to  the  carboniferous  age,  and  the  only 
fossil  remains  which  had  been  hitherto  found  in  the  Bacchus 
Marsh  sanstones  were  three  species  of  the  genus  Gangamop- 
teris.  The  genus  itself  had  been  found  in  the  coal  measures  of 
New  South  Wales,  in  connection  with  Glossoptei'is  and  other 
genera,  which  were  now  looked  upon  as  Mesozoic,  and  which 
had  always,  up  to  the  present  time,  been  looked  upon  as. 
characteristically  Mesozoic,  but  having  been  found  together 
with  chai'acteristic  Palaeozoic  plants  and  marine  fossils,  they 
were  looked  upon  now  as  an  extension  of  the  range  of  the 
genus  Glossopteris.  This  would  seem  to  point  to  the 
conclusion  that  the  Bacchus  Marsh  sandstones  might  belong 
to  the  carboniferous  age.  Some  authorities  looked  upon  the 
Bacchus  Marsh  sandstone  as  belonging  to  the  carboniferous 
period. 

Mr.  Dennant  said  he  only  referred  to  the  roches  mouton- 
n^es  in  connection  with  the  claim  made  for  Tertiary  age.  He 
understood  that  Mr.  James  Dunn  placed  his  deposit  in  the 
carboniferous  era,  and  evidently  i*eferred  to  a  different  epoch 
to  that  which  these  gentlemen  referred  to  when  they  spoke 
of  a  post-Miocene  glacial  epoch.  If  the  fauna  did  not 
indicate  necessarily  the  climate,  at  all  events  any  glacial 
epoch  that  might  have  occurred  during  Tertiary  times  must 
have  been  of  a  very  spasmodic  nature. 

Mr.  Cresswell  asked  whether  the  proposition  tliat  the 
upper  glacial  bed  was  a  post-Miocene  deposit  had  not  been 
withdrawn. 

Mr.  Officer  said  that  in  the  paper  it  liad  been  stated 
that  this  bed  probably  belonged  to  the  Tertiary,  but  tliey 
had  not  attempted  to  assign  it  to  any  particular  era  in 
Tertiary  times.  In  fact  they  had  expi'essly  stated  that  they 
were  unable  to  find  out  its  relation  to  the  Miocene  beds. 

Mr.  Dennant  said,  that  being  the  case,  most  of  his 
remarks  Tieed  not  have  been  made,  for  he  was  only  cI*m\\\\\\<^ 
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that  there  was  no  evidence  of  a  Tertiary  glacial  epoch  in 
Victoria  in  that  neighbourhood. 

Dr.  Dendy  said  there  seemed  to  be  one  aspect  of  the 
question  that  had  not  been  touched  upon,  viz.,  its  bearing 
on  the  latest  glacial  theory  in  Europe  and  America.  He 
believed,  according  to  this  tlieory,  the  glacial  epoch  was 
attributed  to  astronomical  causes,  and  it  was  a  remarkable 
fact  that  according  to  this  theory,  if  they  had  had  a  glacia)! 
epoch  in  the  northern  hemisphere,  it  followed  as  a  natural 
consequence  that  there  must  have  been  one  in  the  southern 
hemisphere  alternating  with  it.  The  European  geologists,, 
according  to  this  theory,  had  coniider)tly  predicted  that  we 
should  find  in  Australia  evidences  of  a  Tertiarv  fflacial 
epoch.  Therefore,  he  thought  it  probable  that  the  glacial 
evidences  discovered  by  Messrs.  Balfour  and  Officer  might 
be  Tertiary.  With  regard  to  the  question  of  climate  irt 
connection  with  the  fauna,  the  fact  that  tropical  fauna  was- 
found  in  some  of  these  Miocene  rocks  was  rather  a  strong 
proof  in  favour  of  the  glacial  theory,  because  it  had  been 
shown  that  in  the  glacial  epoch  in  the  northern  hemisphere 
there  had  been  a  seiies  of  unusually  warm  periods  altern- 
ating with  a  series  of  unusually  cold  ones.  We  should 
therefore  expect  to  find  fauna  of  tropical  character  in 
connection  with  any  glacial  epoch  which  might  have 
happened  heie. 

Mr.  Officer,  in  reply,  said  that  with  regard  to  the  term 
*'  Till,"  he  thought  it  a  very  good  term  indeed  to  apply  to 
any  deposit  which  could  be  shown  to  be  moraine  profonde. 
As  to  Mr.  Cresswell's  contention  that  till  was  not  ground 
moraine,  but  was  due  to  water  action,  the  boulders  having 
been  transported  by  icebergs,  that  was  a  theory  which 
would  not  bear  inspection.  As  to  the  roches  mou tonuses, 
gentlemen  did  not  seem  to  be  quite  satisfied  as  to  the  genuine- 
ness of  the  article.  He  had  seen  many  examples  of  roches 
»  moutonndes,  but  he  had  seen  very  few  better  specimens  than 
those  he  had  described.  With  regard  to  the  age  which  they 
had  assigned  the  lower  deposit,  they  had  stated  in  the  paper 
that  it  was  simply  a  mattei*  of  probability.  Their  remarks 
had  been  based  on  the  fact  that  in  Europe  and  Soutb 
Africa,  the  glacial  conglomerates  were  of  Permian  age. 
Mr.  Griffiths  had  stated  that  in  New  South  Wales  there 
was  no  break  from  the  Devonian  period  to  the  Mesozoic. 
Professor   David   had   stated   that   at   the    close   of    lower 
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(Carboniferous  times  there  was  a  distinct  break  in  the  flora, 
and  at  the  close  of  Permo-carboniferous  times  there  was  also 
a  distinct  break  in  the  flora.  He  was  inclined  to  agree  with 
Mr.  Pritchard  with  regard  to  the  Mesozoic  sandstones.  They 
had  been  assigned  to  Mesozoic  age,  simply  on  the  evidence 
of  three  species  of  Gangamopteris.  Seeing  that  these  occurred 
associated  with  Glossopteris  in  Permo-carboniferous  beds  in 
New  South  Wales,  and,  as  it  had  been  stated  by  Professor 
David  that  Gangamopteris  was  a  more  primitive  form  than 
Glossopteris,  it  would  almost  seem  as  if  these  beds  were  of 
an  earlier  ajsje  than  Mesozoic.  Mr.  Griffiths  had  also  said 
he  did  not  think  that  any  ice  ever  passed  over  the  till  at 
the  quarry  where  the  fracture  in  the  sandstone  occurred. 
On  liis  last  visit  to  the  same  quarry,  he  had  found  a  similai* 
ftucture  filled  witli  till-bearing  striated  stones  at  a  much 
higher  level,  and  about  half-a-mile  further  up  the  creek 
there  was  a  great  thickness  of  this  till,  exposed  at  a  height 
between  sixty  or  seventy  feet.  If  that  had  been  accumulated 
under  a  glacier,  the  glacier  which  could  have  accumulated  it 
must  have  extended  much  fui-thei*  down  the  valley,  and  it 
was  probable  it  did  over-ride  these  stones.  The  sandstone 
rock  was  very  soft,  and  would  not  show  strise.  It  had  been 
subjected  to  much  denudation.  The  rocks  also  dipped  at  a 
considerable  angle  up  to  35  degrees,  and  a  glacier  coming 
down  the  Vtdley  of  soft  sandstone  would  be  rather  likely  to 
fracture  them  and  give  them  a  rugged  appearance.  On  the 
whole,  he  did  not  think  anything  had  been  said  which 
would  lead  them  to  suppose  these  deposits  were  due  to 
anything  else  than  glacier  ice. 

Mr.  Steele  read  a  paper  on  "The  Conductivity  of  Copper 
Sulphate  Solutions." 

The  President  said  that  as  it  was  now  past  ten  o'clock, 
the  other  papers  would  be  held  over  till  the  next  meeting. 


Thursday,  Sei)tc7uh('r  Hth. 

The  President  (Professor  Kernot)  in  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  contii-med. 

Mr.  Hoa'^  siorned  the  Roll  Book  and  was  introduced  to 
the  members. 

T  2 
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Mr.  Fredrick  Chamberlain  and  Mr.  Alfred  Stillwell  were 
elected  Members,  and  Mr.  A.  Purdie,  M.A.,  and  Mr.  W.  H. 
Steele,  M.A.,  Associates. 

The  President  welcx^med  to  the  meeting  Professor 
Haswell,  of  the  University  of  Sydney,  and  President  of  the 
Linnsean  Society  of  New  South  Wales. 

The  Librarian's  report  showed  that  98  new  volumes  had 
been  added  to  the  Library. 

Dr.  Barrett  read  a  paper  on  "  Snake-bite." 

In  reply  to  Mr.  EUery,  Dr.  Barrett  paid  that  snake-bite 
was  usually  not  a  dangerous  affection  in  Victoria.  The 
natural  remedy  for  a  severe  bite  was  the  expulsion  of  the 
poison  by  downward  bandaging.  He  thought  a  great  deal 
was  to  be  said  in  favour  of  strychnine. 

Mr.  Ellery  instanced  two  cases  of  recovery  from  snake- 
bite, but  in  one  case  the  man  was  subject  to  epilepsy  ever 
afterwai'ds.  In  the  other  case,  injections  of  ammonia  had 
the  effect  of  causing  a  cm*e. 

In  reply  to  a  question  by  Dr.  Brett,  as  to  the  lengtli  of 
time  taken  in  the  absorption  of  the  poison,  Dr.  Barrett 
said  it  was  impossible  to  state  how  long  it  would  take  for 
the  poison  to  take  effect  if  it  were  injected  into  the 
sub-cutaneous  tissue.  If  tlie  poison  were  shot  into  the 
vein,  no  bandaging  would  save  the  patient. 

Mr.  Hogg  considered  that  ammonia  and  strychnine  were 
not  antidotes,  strictly  speaking,  but  merely  had  the  effect 
of  making  a  patient  recover  from  a  comatose  state. 

Mr.  Fenton  said  that  in  Victoria  in  ten  years  there  were 
thirty-eight  deaths  from  snake-bite,  but  a  great  many  of 
tliose  were  insignificant  bites.  Not  more  than  about  six  of 
those  cases  were  over  twenty  years  of  age.  The  remainder 
were  all  young  children.  In  India  there  were  22,000  deaths 
from  snake-bite,  and  that  would  give  about  ninety  per  mean 
of  population. 

Dr.  Jamieson  said  that  no  statistics  were  kept  of  the 
number  of  cases  of  snake-bite.  His  impression  was,  that 
real  cases  of  snake-bite  were  much  less  frequent  than  the 
supj)osed  cases,  and  the  symptoms  usually  presented  by 
those  supposed  to  have  been  bitten  were  not  due  to  snake- 
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bite  at  all.  The  strychnine  treatment  for  real  snake-bite  was 
not  at  all  irrational.  The  poison  could  not  be  extracted 
once  it  was  absorbed,  but  the  patient  could  be  kept  alive  by 
stimulants — alcohol,  ammonia,  or  strychnine.  The  last  was 
a  rational  remedy  if  cautiously  used,  and  if  the  patient  could 
be  kept  alive  for  a  sufficient  length  of  time  the  poison  would 
be  thrown  off  by  the  kidneys,  or  might  be  rendered  inert  by 
the  action  of  the  liver.  The  injection  of  permanganate  of 
potash  was  to  his  mind  an  irrational  mode  of  treatment.  It 
interfered  with  the  circulation,  and  it  could  only  act  on 
the  poison  by  meeting  it  on  the  spot  were  it  existed  and 
destroying  it  in  a  chemical  way,  as  any  similar  substance 
would  be  destroyed  in  the  test  tube.  It  was,  therefore, 
haphazardous  treatment,  as  it  was  uncertain  if  the 
permanganate  would  meet  the  poison.  The  time  occupied 
ill  injecting  the  permanganate  might  be  utilised  to  better 
advantage  by  excision  of  the  bitten  part,  or  by  suction  or 
pressure. 

Mr.  Lucas  was  of  opinion  that  the  best  thing  to  do  was 
to  keep  the  patient  alive,  if  possible,  by  stimulants,  until 
the  proteid  was  oxydised. 

Professor  Haswell  agreed  witli  Dr.  Barrett  as  to  the 
tklUicy  of  statistics  on  this  subject.  He  was  of  opinion  that 
tlie  only  light  on  the  matter  was  to  be  obtained  by  means 
of  experiments  on  animals  carefully  conducted,  with  very 
cAreful  and  accurate  weighing  and  measuring  of  the  poison 
ami  the  antidotes,  and  the  effects  of  both.  He  was  glad 
to  announce  that  there  was  a  prospect  of  some  results  being 
obtained  from  experiments  of  this  nature.  Dr.  Martin, 
Demonstrator  of  Physiology  at  the  Sydney  University, 
was  engaged  in  researches  as  to  the  effects  of  the  poison  of 
the  Australian  snakes. 

Mr.  Frost  had  some  experience  in  estimating  the  time 
t)ccupied  by  the  poison  in  circulating  through  the  system. 
He  had  caused  a  tiger  snake  to  bite  a  rat,  and  the  rat 
was  dead  in  a  minute  and  a  half.  It  was  probable  that 
the  poison  was  injected  into  the  vein.  The  tiger  snake 
j)Ossessed  fully  three  times  more  poison  than  any  other 
snake.  He  had  seen  a  tiger  snake  emit  poison  at  the  third 
successive  bite  which  would  be  sufficient  to  kill  a  small 
animal.  It  was  difficult  in  exi)eriments  with  small  animals 
to   estimate   the   auiount   of  strychnine   necessary   to   kill 
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the  animal.  After  injecting  strychnine  into  a  rat,  the  rat 
recovered  from  snake-bite,  but  afterwards  it  died  from  the 
effects  of  the  strychnine. 

Dr.  Barrett  said  that  in  the  Medical  Journal  for  ISTt) 
would  be  found  a  collection  of  replies  to  a  circular  issued  by 
Dr.  McCrae  to  medical  men.  He  got  a  return  of  253  cases 
of  snake-bite,  and  10  per  cent,  had  died  without  any 
treatment.  It  was  interesting  to  note  that  Australian 
snakes  ejected  only  a  small  quantity  of  poison,  while  the 
Indian  snake  ejected  a  very  large  quantity.  It  was  a 
question  whether  the  doses  were  in  proportion  to  the  size 
of  the  animals  met  with  by  the  snakes.  In  India  of  course 
the  animals  would  be  much  larger  than  those  met  with 
in  Australia.  He  agreed  with  the  opinion  expressed  by 
Professor  Has  well,  that  careful  experimenting  in  the  laboi'a- 
tory  is  the  only  means  of  settling  the  question  as  to  the  size 
of  the  doses. 

Professor  Spencer  read  some  notes  on  ''The  Structure  of 
the  Poison  Fang  in  certain  Australian  Snakes." 

Professor  Haswell  said  that  he  had  an  opportunity  of 
inspecting  Professor  Spencer's  sections,  and  there  could  be 
no  doubt  that  they  proved  his  deductions. 

A  paper  by  Mr.  A.  J.  Campbell,  F.L.S.,  on  "Three  Rare 
Species  of  Eggs,"  was  then  taken  as  read. 

Dr.  Dendy  read  a  paper  on  a  "  Synopsis  of  the  Australian 
Calcarea  Heterocoela,  with  a  proposed  Classification  of  the 
Group  and  Descriptions  of  some  New  Genera  and  Species." 

An  exhibition  of  specimens  followed,  and  the  meeting 
terminated. 


Thursday,  October  ISth. 

Mr.  White  (Vice-President)  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Dr.  Dendy  read  the  Librarian's  Report,   which  showed 
that  110  new  publications  had  been  added  to  the  Library. 

A  paper  by  Mr.  T.  S.  Hall,  M.A.,  on  ''  Two  New  Tertiary 
Stylasterids,"  was  read  by  Mr.  Pritchard. 

Mr.    Pritchard   considered    that    the    paper    was   very 
interesting,  on  account  of  its  being  the  first  description  of 
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Stylasterids  from  Australian  Tertiaries.  Since  looking  over 
Mr.  Hall's  paper,  he  had  found  numerous  Stylasterids  in  his 
own  collection. 

Dr.  Dendy  read  notes  on  **  The  Method  of  Reproduction 
of  Geonemertes  australiensis." 

.  Mr.  E.  F.  J.  Love,  M.A,,  exhibited  and  explained  Professor 
Rowlands'  Photographs  of  the  Solar  Spectrum. 


Thursday y  2\ovennher  lOth. 

The  President  (Professor  Kehnot)  in  the  Chair. 

The  minutes  of  the  preceding  meeting  were  read  and 
confirmed. 

Professor  A.  Liversidge,  F.R.S.,  was  elected  an  Honorar}/^ 
Member. 

Mr.  Steele  signed  the  book,  and  was  introduced  to  the 
Members ;  Mr.  Isaac  Tipping,  C.E.,  was  nominated  as  an 
Associate. 

The  following  Members,  composing  the  Antarctic  Com- 
mittee, were  re-elected : — The  President,  and  Messrs.  Ellery, 
Busden,  and  Griffiths. 

•  The  following  Members,  composing  the  Port  Phillip 
Biological  Committee,  were  re  elected  : — Professor  Sj>encer, 
Dr.  Dendy,  Rev.  A.  W.  Cresswell,  and  Messrs.  Bale,  Lucas, 
McGillivray,  and  Bracebridge  Wilson. 

The  Members  composing  the  House  Committee,  with  Mr. 
Blackett  as  Convener,  were  re-elected. 

Mr.  Love  presented  and  read  the  Report  of  the  Gravity 
Survey  Committee.*  The  President  and  Professors  Lyle 
and  Masson,  and  Messrs.  Ellery,  White,  and  Love,  weie 
re-elected  as  Members  of  Conmiittee. 

The  President  explained  that  the  api)aratus  which  had 
been  used  by  the  Committee,  and  which  was  set  up  in  the 
Observatory,  was  in  perfect  order  and  fit  for  use. 

Mr.  W.  H.  Steele,  M.A.,  read  a  paper  on  "  Physical 
Constants  of  Thallium." 

Mr.  Love  said  the  paper  was  a  valuable  contriVjution  to 
electrical  science.     It  had  brought  out  an  important  point, 

*  Vide  Siiprhy  p.  218. 
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Tertiary  period,  there  must  have  been,  on  the  whole,  a 
warm  climate,  and  dui-ing  that  period  it  would  be  impossible 
to  expect  that  any  glacial  phenomena  could  have  been 
produced.  Besides  this,  no  shells  had  been  found  that 
would  indicate  Arctic  conditions.  It  was  well  known  that 
in  the  glacial  till  of  Europe,  Arctic  shells  were  frequently 
found,  and  it  was  possible  to  trace  these  deposits  by  the  shells. 
Where  then  could  the  Tertiary  glacial  epoch  of  Victoria 
be  ])laced  ?  Palaeontologicaliy,  there  was  no  room  for  it.  It 
might  perhaps  be  mentioned  that  the  sea  was  certainly  close 
to  Bacchus  Marsh  during  Tertiary  times.  Undoubted 
evidence  of  this  had  been  given  by  Mr.  Reginald  Murray  in 
one  of  his  reports.  A  statement  had  also  been  made  that 
the  pebbles,  &c.,  which  had  been  found,  were  not  known  to 
exist  in  Victoria.  He  would  like  to  know  what  these  were, 
for  no  list  of  rocks  was  given  as  those  not  found  in  any 
other  part  of  the  colony.  Then  again,  amongst  these  rocks, 
granite,  schist,  felspar  and  sandstone  were  mentioned,  but  no 
mention  was  made  of  the  Tertiary  limestone  or  any  rock  of 
undoubted  Tertiary  age.  If  this  were  a  post-Mioceno  or  late 
Tertiary  deposit,  he  thought  we  should  have  some  of  these 
rocks  amongst  those  which  had  been  transported. 

Mr.  James  Dunn  said  that  the  conglomerate  which  he 
regarded  as  of  glacial  origin  lay  at  the  base  of  the  coal  measures. 
If  the  conolomerates  that  he  described  were  the  same  as 

o 

those  described  by  the  authors  of  the  paper,  it  was  out  of  the 
question  to  speak  of  roches  moutonnees.  In  fact  those  who 
had  passed  through  Bacchus  Marsh  would  have  observed  the 
rounded  appearance  of  the  hills.  This  was  characteristic  cf 
the  Mesozoic  deposits  of  ever\'  part  of  the  colony,  and  was 
certainly  due  to  diluvial  action,  and  he  did  not  think  any 
weight  could  be  laid  upon  that  chai-acteristic  feature  of  the 
landscape  as  indicating  any  glacial  action  whatever.  He 
was  glad  the  matter  had  been  brought  forward,  and  the 
authors  ol  the  paper  had  done  very  good  service  in  making 
such  earful  observations,  which  would  enable  those  who 
wished  to  do  so  to  examine  the  spots  referred  to  for 
themselves. 

Professor  Spencer  said  that,  tv/cdve  days  since,  he  had 
gone  witli  Mr.  Dunn  to  the  deposit  he  had  described,  for  the 
purpose  of  being  shown  what  were  undoubtedly  loches 
moutonnees.  There  could  not  be  the  slightest  doubt  about 
the  presence  of  these  at  Derinal. 


Proceedings  of  the  Royal  Society  of  Victoria,     273 

Mr.  Pritchard  said  he  would  like  to  make  a  few  remarks 
on  the  diversity  of  opinion  as  to  the  aoje  of  these  beds.  The 
Bacchus  Marsh  beds  had  been  originally  set  down  as  Triassic, 
-and  the  coal  measures  in  Newcastle  and  in  the  neighbour- 
hood of  Sydney  were  originally  set  down  as  belonging  to  the 
Mesozoic  period,  so  that  originally  the  Bacchus  Marsh  sand- 
stones had  been  placed  on  a  lower  level  -than  the  Newcastle 
-coal  series.  At  the  present  time,  the  Newcastle  coal  series 
^ere  known  to  belong  to  the  carboniferous  age,  and  the  only 
fossil  remains  which  had  been  hitherto  found  in  the  Bacchus 
Marsh  sanstones  were  three  species  of  the  genus  Gangamop- 
teris.  The  genus  itself  had  been  found  in  the  coal  measures  of 
New  South  Wales,  in  connection  with  Glossopteris  and  other 
genera,  which  were  now  looked  upon  as  Mesozoic,  and  which 
had  always,  up  to  the  present  time,  been  looked  upon  as- 
characteristically  Mesozoic,  but  having  been  found  together 
with  chai'acteristic  Palaeozoic  plants  and  marine  fossils,  they 
were  looked  upon  now  as  an  extension  of  the  range  of  the 
genus  Glossopteris.  This  would  seem  to  point  to  the 
conclusion  that  the  Bacchus  Marsh  sandstones  might  belong 
to  the  carboniferous  age.  Some  authorities  looked  upon  the 
Bacchus  Marsh  sandstone  as  belonging  to  the  carboniferous 
period. 

Mr.  Dennant  said  he  only  referred  to  the  roches  mouton- 
n^es  in  coimectlon  with  the  claim  made  for  Tertiary  age.  He 
understood  that  Mr.  James  Dunn  placed  his  deposit  in  the 
carboniferous  era,  and  evidently  i-eferred  to  a  different  epoch 
to  that  which  these  gentlemen  referred  to  when  they  spoke 
of  a  post-Miocene  glacial  epoch.  If  the  fauna  did  not 
indicate  necessarily  the  climate,  at  all  events  any  glacial 
epoch  that  might  have  occurred  during  Tertiary  times  must 
have  been  of  a  very  spasmodic  nature. 

Mr.  Cresswell  asked  whether  the  proposition  that  the 
upper  glacial  bed  was  a  post-Miocene  deposit  had  not  been 
withdrawn. 

Mr.  Offkjer  said  that  in  the  paper  it  had  been  stated 
that  this  bed  probably  belonged  to  the  Tertiary,  but  they 
liad  not  attempted  to  assign  it  to  any  particular  era  in 
Tertiary  times.  In  fact  they  had  expi^essly  stated  that  tliey 
were  unable  to  find  out  its  relation  to  the  Miocene  beds. 

Mr.  Dennant  said,  that  being  the  case,  most  of  his 
remarks ^need  not  have  been  made,  for  he  was  only  claiming 
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that  there  was  no  evidence  of  a  Tertiary  glacial  epoch  in 
Victoria  in  that  neighbourhood. 

Di*.  Dendy  said  there  seemed  to  be  one  aspect  of  the 
question  that  had  not  been  touched  upon,  viz.,  its  bearing 
on  the  latest  glacial  theory  in  Europe  and  America.  He 
believed,  according  to  this  theory,  the  glacial  epoch  was 
attributed  to  astronomical  causes,  and  it  was  a  remarkable 
fact  that  according  to  this  theory,  if  they  had  had  a  glacial 
epoch  in  the  northern  hemisphere,  it  followed  as  a  natural 
consequence  that  there  must  have  been  one  in  the  southern 
hemispheie  alternating  with  it.  Tlie  European  geologists,, 
according  to  this  theory,  had  confidently  predicted  that  we 
should  find  in  Australia  evidences  of  a  Tertiarv  glacial 
epoch.  Tiierefore,  he  thought  it  probable  that  the  glacial 
evidences  discovered  by  Messrs.  Balfour  and  Officer  might 
be  Tertiary.  With  regard  to  the  question  of  climate  irt 
connection  with  the  fauna,  the  fact  that  tropical  fauna  was. 
found  in  some  of  these  Miocene  rocks  was  rather  a  strong; 
proof  in  favour  of  the  glacial  theory,  because  it  had  been 
shown  that  in  the  glacial  epoch  in  the  northern  hemisphere 
there  had  been  a  sei'ies  of  unusually  warm  periods  altern- 
ating with  a  series  of  unusually  cold  ones.  We  should 
therefore  expect  to  find  fauna  of  tropical  character  in 
connection  with  any  glacial  epoch  which  might  have 
happened  heie. 

Mr.  Officer,  in  reply,  said  that  with  regard  to  the  term 
"■  Till,"  he  thought  it  a  very  good  term  indeed  to  apply  to 
any  deposit  which  could  be  shown  to  be  moraine  profonde. 
As  to  Mr.  Cresswell's  contention  that  till  was  not  ground 
moraine,  but  was  due  to  water  action,  the  boulders  having 
been  transported  by  icebergs,  that  was  a  theory  which 
would  not  bear  inspection.  As  to  the  roches  moutonn^es, 
gentlemen  did  not  seem  to  be  quite  satisfied  as  to  the  genuine- 
ness of  the  article.  He  had  seen  many  examples  of  roches 
moutonndes,  but  he  had  seen  very  few  better  specimens  than 
those  he  had  described.  With  regard  to  the  age  which  they 
had  assigned  the  lower  deposit,  they  had  stated  in  the  paper 
that  it  was  simply  a  mattei*  of  probability.  Their  remarks 
had  been  based  on  the  fact  that  in  Europe  and  South 
Africa,  the  glacial  conglomerates  were  of  Permian  age. 
Mr.  Griffiths  had  stated  that  in  New  South  Wales  there 
was  no  break  fi^om  the  Devonian  period  to  the  Mesozoic. 
Professor   David   had   stated   that   at   the    close   of   lower 
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( /arboniferous  times  there  was  a  distinct  break  in  the  flora, 
and  at  the  close  of  Permo-carboniferous^times  there  was  also 
a  distinct  break  in  the  flora.  He  was  inclined  to  agree  with 
Mr.  Pritchard  with  regard  to  the  Mesozoic  sandstones.  They 
had  been  assigned  to  Mesozoic  age,  simply  on  the  evidence 
of  three  species  of  Gangamopteris.  Seeing  that  these  occurred 
associated  with  Glossopteris  in  Permo-carboniferous  beds  in 
New  South  Wales,  and,  as  it  had  been  stated  by  Professor 
David  that  Gangamopteris  was  a  more  primitive  form  than 
Glossopteris,  it  would  almost  seem  as  if  these  beds  were  of 
an  earlier  aore  than  Mesozoic.  Mr.  Griffiths  had  also  said 
he  did  not  think  that  any  ice  ever  passed  over  the  till  at 
the  quarry  where  the  fracture  in  the  sandstone  occurred. 
On  liis  last  visit  to  the  same  quarry,  he  had  found  a  similar 
fracture  filled  witli  till-bearing  striated  stones  at  a  much 
higher  level,  and  about  half-a-mile  further  up  the  creek 
there  was  a  great  thickness  of  this  till,  exposed  at  a  height 
between  sixty  or  seventy  feet.  If  that  had  been  accumulated 
under  a  glacier,  the  glacier  which  could  have  accumulated  it 
must  have  extended  much  further  down  the  valley,  and  it 
was  probable  it  did  over-ride  these  stones.  The  sandstone 
rock  was  very  soft,  and  would  not  show  strise.  It  had  been 
subjected  to  much  denudation.  The  rocks  also  dipped  at  a 
considerable  angle  up  to  35  degrees,  and  a  glacier  coming 
down  the  VtJley  of  soft  sandstone  would  be  rather  likely  to 
fracture  them  and  give  them  a  rugged  appearance.  On  the 
whole,  he  did  not  think  anything  had  been  said  which 
would  lead  them  to  suppose  these  deposits  were  due  to 
anything  else  than  glacier  ice. 

Mt*.  Steele  read  a  paper  on  "The  Conductivity  of  Copi)er 
Sulphate  Solutions." 

The  President  said  that  as  it  was  now  past  ten  o'clock, 
the  other  papers  would  be  held  over  till  the  next  meeting. 


ThuvHilay,  Septnuber  Hflt. 

The  President  (Professor  Kernot)  in  the  chair. 

The  minutes  of  the  last  nieetin£c  were  read  and  confirmed. 

Mr.  Hogg  signed  the  Roll  Book  and  was  introduced  to 


the  members. 
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Mr.  Fredrick  Chamberlain  and  Mr.  Alfred  Stillwell  were 
elected  Members,  and  Mr.  A.  Purdie,  M.A.,  and  Mr.  W.  H. 
Steele,  M.A.,  Associates. 

The  President  welcx^med  to  the  meeting  Professor 
Haswell,  of  the  University  of  Sydney,  and  President  of  the 
Linnsean  Society  of  New  South  Wales. 

The  Librarian's  report  showed  that  98  new  volumes  had 
been  added  to  the  Library. 

Dr.  Barrett  read  a  paper  on  **  Snake-bite.** 

In  reply  to  Mr.  Ellery,  Dr.  Barrett  paid  that  snake-bite 
was  usually  not  a  dangerous  affection  in  Victoria.  The 
natural  remedy  for  a  severe  bite  was  the  expulsion  of  the 
poison  by  downward  bandaging.  He  thought  a  great  deal 
was  to  be  said  in  favour  of  strychnine. 

Mr.  Ellery  instanced  two  cases  of  recovery  from  snake- 
bite, but  in  one  case  the  man  was  subject  to  epilepsy  ever 
afterwards.  In  the  other  case,  injections  of  ammonia  had 
the  effect  of  causing  a  cm*e. 

In  reply  to  a  question  by  Dr.  Brett,  as  to  the  length  of 
time  taken  in  the  absorption  of  the  poison,  Dr.  Barreti^ 
said  it  was  impossible  to  state  how  long  it  would  take  foi- 
the  poison  to  take  effect  if  it  were  injected  into  the 
sub-cutaneous  tissue.  If  tlie  poison  were  shot  into  the 
vein,  no  bandaging  would  save  the  patient. 

Mr.  Hogg  considered  that  ammonia  and  strychnine  were 
not  antidotes,  strictly  speaking,  but  merely  had  the  effect 
of  making  a  patient  recover  from  a  comatose  state. 

Mr.  Fenton  said  that  in  Victoria  in  ten  years  there  were 
thirty-eight  deaths  from  snake-bite,  but  a  great  many  of 
those  were  insignificant  bites.  Not  more  than  about  six  of 
those  cases  were  over  twenty  years  of  age.  The  remainder 
were  all  young  children.  In  India  there  were  22,000  deaths 
from  snake-bite,  and  that  would  give  about  ninety  per  mean 
of  population. 

Di".  Jamieson  said  that  no  statistics  were  kept  of  the 
number  of  cases  of  snake-bite.  His  impression  was,  that 
real  cases  of  snake-bite  were  much  less  irequent  than  the 
supposed  cases,  and  the  symptoms  usually  presented  by 
those  supposed  to  have  been  bitten  were  not  due  to  snake- 
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bite  at  all.  The  strychnine  treatment  for  real  snake-bite  was 
not  at  all  irrational.  The  poison  could  not  be  extracted 
once  it  was  absorbed,  but  the  patient  could  be  kept  alive  by 
stimulants — alcohol,  ammonia,  or  strychnine.  The  last  was 
a  rational  remedy  if  cautiously  used,  and  if  the  patient  could 
be  kept  alive  for  a  sufficient  length  of  time  the  poison  would 
be  thrown  off  by  the  kidneys,  or  might  be  rendered  inert  by 
the  action  of  the  liver.  The  injection  of  permanganate  of 
potash  was  to  his  mind  an  irrational  mode  of  treatment.  Ji 
interfered  with  the  circulation,  and  it  could  only  act  on 
the  poison  by  meeting  it  on  the  spot  were  it  existed  and 
destroying  it  in  a  chemical  way,  as  any  similar  substance 
would  be  destroyed  in  the  test  tube.  It  was,  therefore, 
haphazardous  treatment,  as  it  was  uncertain  if  the 
permanganate  would  meet  the  poison.  The  time  occupied 
in  injecting  the  permanganate  might  be  utilised  to  better 
advantage  by  excision  of  the  bitten  part,  or  by  suction  or 
pressure. 

Mr.  Lucas  was  of  opinion  that  the  best  thing  to  do  was 
to  keep  the  patient  alive,  if  possible,  by  stimulants,  until 
the  proteid  wa«  oxydised. 

Professor  Haswell  aorreed  with  Dr.  Barrett  as  to  the 
falUicy  of  statistics  on  this  subject.  He  was  of  opinion  that 
the  only  light  on  the  matter  was  to  be  obtained  by  means 
of  experiments  on  animals  carefully  conducted,  with  very 
careful  and  accurate  weighing  and  measuring  of  the  poison 
and  the  antidotes,  and  the  effects  of  both.  He  was  glad 
to  announce  that  there  was  a  prospect  of  some  results  being 
obtained  from  experiments  of  this  nature.  Dr.  Martin, 
Demonstrator  of  Physiology  at  the  Sydney  Univei*sity, 
was  engaged  in  researches  as  to  the  effects  of  the  poison  of 
the  Australian  snakes. 

Mr.  Frost  had  some  experience  in  estimating  the  time 
occupied  by  the  poison  in  circulating  through  the  system. 
He  had  caused  a  tiger  snake  to  bite  a  rat,  and  the  rat 
was  dead  in  a  minute  and  a  half.  It  was  probable  that 
the  poison  was  injected  into  the  vein.  The  tiger  snake 
j)ossessed  fully  three  times  more  poison  than  any  other 
snake.  He  had  seen  a  tiger  snake  emit  poison  at  the  third 
successive  bite  which  would  be  sufficient  to  kill  a  small 
animal.  It  was  difficult  in  experiments  with  small  animals 
to   estimate   the   amount   of  strychnine   necessary  to   kill 
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Tertiary  period,  there  must  have  been,  on  the  whole,  a 
warm  climate,  and  during  that  period  it  would  be  impossible 
to  expect  that  any  glacial  phenomena  could  have  been 
produced.  Besides  this,  no  shells  had  been  found  that 
would  indicate  Arctic  conditions.  It  was  well  known  that 
in  the  glacial  till  of  Europe,  Arctic  shells  were  frequently 
found,  and  it  was  possible  to  trace  these  deposits  by  the  shells. 
Where  then  could  the  Tertiary  glacial  epoch  of  Victoria 
be  placed  ]  Palaeontologicaliy,  there  was  no  room  for  it.  It 
might  perhajjs  be  mentioned  that  the  sea  was  certainly  close 
to  Bacchus  Marsh  during  Tertiary  times.  Undoubted 
evidence  of  this  had  been  given  by  Mr.  Reginald  Murray  in 
one  of  his  reports.  A  statement  had  also  been  made  that 
the  pebbles,  &c.,  which  had  been  found,  were  not  known  to 
exist  in  Victoria.  He  would  like  to  know  what  these  were, 
for  no  list  of  rocks  was  given  as  those  not  found  in  any 
other  part  of  the  colony.  Then  again,  amongst  these  rocks, 
gi^anite,  schist,  felspar  and  sandstone  were  mentioned,  but  no 
mention  was  made  of  tlie  Tertiary  limestone  or  any  rock  of 
undoubted  Tertiary  age.  If  this  were  a  post- Miocene  or  late 
Tertiary  deposit,  he  thought  we  should  have  some  of  these 
rocks  amongst  those  which  had  been  transported. 

Mr.  James  Dunn  said  that  the  conglomerate  which  he 
regarded  as  of  glacial  origin  lay  at  the  base  of  the  coal  measures. 
If  the  coni^lomerates  that  he  described  were  the  same  as 
those  described  by  the  authors  of  the  paper,  it  was  out  of  the 
question  to  speak  of  roches  moutonnees.  In  fact  those  who 
had  passed  through  Bacchus  Marsh  would  have  observed  the 
rounded  appearance  of  the  hills.  This  was  characteristic  cf 
the  Mesozoic  deposits  of  every  part  of  the  colony,  and  was 
certainly  due  to  diluvial  action,  and  he  did  not  think  any 
weight  could  be  laid  upon  that  ciiai-acteristic  feature  of  the 
landscape  as  indicating  any  glacial  action  whatever.  He 
was  glad  the  matter  had  been  brought  forward,  and  the 
authors  ol  the  paper  had  done  very  good  service  in  making 
such  earful  observations,  which  would  enable  those  who 
wished  to  do  so  to  examine  the  spots  referred  to  for 
themselves. 

Professor  Spencer  said  that,  tv/elve  days  since,  he  had 
gone  with  Mr.  Dunn  to  the  deposit  he  had  described,  for  the 
purpose  of  being  shown  what  were  undoubtedly  roches 
moutonnees.  There  could  not  be  the  slightest  doubt  about 
the  presence  of  these  at  Derinal. 
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Mr.  Pritchabd  said  he  would  like  to  make  a  few  remarks 
on  the  diversity  of  opinion  as  to  the  Sicre  of  these  beds.  The 
Bacchus  M  arsh  beds  had  been  originally  set  down  as  Triassic, 
-and  the  coal  measures  in  Newcastle  and  in  the  neighbour- 
hood of  Sydney  were  originally  set  down  as  belonging  to  the 
Mesozoic  period,  so  that  originally  the  Bacchus  Marsh  sand- 
stones had  been  placed  on  a  lower  level  -than  the  Newcastle 
-coal  series.  At  the  present  time,  the  Newcastle  coal  series 
^ere  known  to  belong  to  the  carboniferous  age,  and  the  only 
fossil  remains  which  had  been  hitherto  found  in  the  Bacchus 
Marsh  sans  tones  were  three  species  of  the  genus  Gangamop- 
teris.  The  genus  itself  had  been  found  in  the  coal  measures  of 
New  South  Wales,  in  connection  with  Glossopteris  and  other 
genera,  which  were  now  looked  upon  as  Mesozoic,  and  which 
had  always,  up  to  the  present  time,  been  looked  upon  as' 
characteristically  Mesozoic,  but  having  been  found  together 
with  characteristic  Palaeozoic  plants  and  marine  fossils,  they 
were  looked  upon  now  as  an  extension  of  the  range  of  the 
genus  Glossopteris.  This  would  seem  to  point  to  the 
<X)nclusion  that  the  Bacchus  Marsh  sandstones  might  belong 
to  the  carboniferous  age.  Some  authorities  looked  upon  the 
Bacchus  Marsh  sandstone  as  belonging  to  the  carboniferous 
period. 

Mr.  Dennant  said  he  only  refened  to  the  roches  mouton- 
n^es  in  connection  with  the  claim  made  for  Tertiary  age.  He 
understood  that  Mr.  James  Dunn  placed  his  deposit  in  the 
carboniferous  era,  and  evidently  referred  to  a  different  epoch 
to  that  which  these  gentlemen  referred  to  when  they  spoke 
of  a  post-Miocene  glacial  epoch.  If  the  fauna  did  not 
indicate  necessarily  the  climate,  at  all  events  any  glacial 
epoch  that  might  have  occurred  during  Tertiary  times  must 
have  been  of  a  very  spasmodic  nature. 

Mr.  Cresswell  avsked  whether  the  proposition  that  the 
upper  glacial  bed  was  a  post-Miocene  deposit  had  not  been 
withdrawn. 

Mr.  Offkjer  said  that  in  the  paper  it  had  been  stated 
that  this  bed  probably  belonged  to  the  Tertiary,  but  they 
liad  not  attempted  to  assign  it  to  any  particular  era  in 
Tertiary  times.  In  fact  they  had  expi'essly  stated  that  they 
were  unable  to  lind  out  its  relation  to  the  Miocene  beds. 

Mr.  Dennant  said,  that  being  tlie  case,  most  of  his 
remarks  need  not  have  been  made,  for  he  was  only  claiming 
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that  there  was  no  evidence  of  a  Tertiary  glacial  epoch  in 
Victoria  in  that  neighbourhood. 

Dr.  Dendy  said  there  seemed  to  be  one  aspect  of  the 
question  that  had  not  been  touched  upon,  viz.,  its  bearing 
on  the  latest  glacial  theory  in  Europe  and  America.  He 
believed,  according  to  this  tlieory,  the  glacial  epoch  was 
attributed  to  astronomical  causes,  and  it  was  a  remarkable 
fact  that  according  to  this  theory,  if  they  had  had  a  glacial 
epoch  in  the  northern  hemisphere,  it  followed  as  a  natuml 
consequence  that  there  must  have  been  one  in  the  southern 
hemisphere  alternating  with  it.  The  European  geologists^ 
according  to  this  theory,  had  confidently  predicted  that  we 
should  find  in  Australia  evidences  of  a  Tertiarv  o^lacial 
epoch.  Therefore,  he  thought  it  probable  that  the  glacial 
evidences  discovered  by  Messrs.  Balfour  and  Officer  might 
be  Tertiary.  With  regard  to  the  question  of  climate  iii 
connection  with  the  fauna,  the  fact  that  tropical  fauna  was^ 
found  in  some  of  these  Miocene  rocks  was  rather  a  strong 
proof  in  favour  of  the  glacial  theoiy,  because  it  had  been 
shown  that  in  the  glacial  epoch  in  the  northern  hemisphere 
there  had  been  a  seiies  of  unusually  warm  periods  altern- 
ating with  a  series  of  unusually  cold  ones.  We  should 
therefore  expect  to  find  fauna  of  tropical  character  in 
connection  with  any  glacial  epoch  which  might  have 
happened  heie. 

Mr.  Officer,  in  reply,  said  that  with  regard  to  the  term 
"  Till,"  he  thought  it  a  very  good  term  indeed  to  apply  to 
any  deposit  which  could  be  shown  to  be  moraine  profonde. 
As  to  Mr.  Cresswell's  contention  that  till  was  not  ground 
moraine,  but  was  due  to  water  action,  the  boulders  having 
been  transported  by  icebergs,  that  was  a  theory  which 
would  not  bear  inspection.  As  to  the  roches  moutonndes, 
gentlemen  did  not  seem  to  be  quite  satisfied  as  to  the  genuine- 
ness of  the  article.  He  had  seen  many  examples  of  rochea 
inoutonndes,  but  he  had  seen  very  few  better  specimens  than 
those  he  had  desciibed.  With  regard  to  the  age  which  they 
had  assigned  the  lower  deposit,  they  had  stated  in  the  paper 
that  it  was  simply  a  matter  of  probability.  Their  remarks 
had  been  based  on  the  fact  that  in  Europe  and  Soutb 
Africa,  the  glacial  conglomerates  were  of  Permian  age. 
Mr.  Griffiths  had  stated  that  in  New  South  Wales  there 
was  no  break  from  the  Devonian  period  to  the  Mesozoic. 
Professor  David   had   stated   that   at   the    close   of    lower 
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(Carboniferous  times  there  was  a  distinct  break  in  the  flora, 
and  at  the  close  of  Permo-carboniferous^tiraes  there  was  also 
a  distinct  break  in  the  flora.  He  was  inclined  to  agree  with 
Mr.  Pritchard  with  regard  to  the  Mesozoic  sandstones.  They 
had  been  assigned  to  Mesozoic  age,  simply  on  the  evidence 
of  three  species  of  Gangamopteris.  Seeing  that  these  occurred 
associated  with  Glossopteris  in  Permo-carboniferous  beds  in 
New  South  Wales,  and,  as  it  had  been  stated  by  Professor 
David  that  Gangamopteris  was  a  more  primitive  form  than 
Glossopteris,  it  would  almost  seem  as  if  these  beds  were  of 
an  earlier  acre  than  Mesozoic.  Mr.  Griffiths  had  also  said 
he  did  not  think  that  an}^  ice  ever  passed  over  the  till  at 
the  quarry  where  the  fracture  in  the  sandstone  occurred. 
On  his  last  visit  to  the  same  quarry,  he  had  found  a  similar 
fracture  filled  with  till-bearing  striated  stones  at  a  much 
higlier  level,  and  about  half-a-mile  further  up  the  creek 
there  was  a  great  thickness  of  this  till,  exposed  at  a  height 
between  sixty  or  seventy  feet.  If  that  had  been  accumulated 
under  a  glacier,  the  glacier  which  could  have  accumulated  it 
must  have  extended  much  further  down  the  valley,  and  it 
was  probable  it  did  over-ride  these  stones.  The  sandstone 
rock  was  very  soft,  and  would  not  show  striae.  It  had  been 
subjected  to  much  denudation.  The  rocks  also  dipped  at  a 
considerable  angle  up  to  35  degrees,  and  a  glacier  coming 
down  the  Vdlley  of  soft  sandstone  would  be  rather  likely  to 
fracture  them  and  give  them  a  rugged  appearance.  On  the 
whole,  he  did  not  think  anything  had  been  said  which 
would  lead  them  to  suppose  these  deposits  were  due  to 
anything  else  than  glacier  ice. 

Mr.  Steele  read  a  paper  on  '*The  Conductivity  of  Copper 
Sulphate  Solutions." 

The  President  said  that  as  it  was  now  past  ten  o'clock, 
the  other  papers  would  be  held  over  till  the  next  meeting. 


Thursday,  September  Sth. 

The  President  (Professor  Kernot)  in  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Mr.  Hoa*;'  si^cned  the  Roll  Book  and  was  introduced  to 
the  members. 
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Mi\  Fredrick  Chamberlain  and  Mr.  Alfred  Stiliwell  were 
elected  Members,  and  Mr.  A.  Purdie,  M.A.,  and  Mr.  W.  H. 
Steele,  M.A.,  Associates. 

The  Pkesident  welcomed  to  the  meeting  Professor 
Haswell,  of  the  University  of  Sydney,  and  President  of  the 
Linnsean  Society  of  New  South  Wales. 

The  Librarian's  report  showed  that  98  new  volumes  had 
been  added  to  the  Library. 

Dr.  Barrett  read  a  paper  on  "  Snake-bite." 

In  reply  to  Mr.  Ellery,  Dr.  Barrett  paid  that  snake-bite 
was  usually  not  a  dangerous  affection  in  Victoria.  The 
natural  remedy  for  a  severe  bite  was  the  expulsion  of  the 
poison  by  downward  bandaging.  He  thought  a  great  deal 
was  to  be  said  in  favour  of  strychnine. 

Mr.  Ellery  instanced  two  cases  of  recovery  from  snake- 
bite, but  in  one  case  the  man  was  subject  to  epilepsy  ever 
afterwards.  In  the  other  case,  injections  of  ammonia  had 
the  effect  of  causing  a  cure. 

In  reply  to  a  question  by  Dr.  Brett,  as  to  the  length  of 
time  taken  in  the  absorption  of  the  poison,  Dr.  Barreti' 
said  it  was  impossible  to  state  how  long  it  would  take  for 
the  poison  to  take  effect  if  it  were  injected  into  the 
sub-cutaneous  tissue.  If  tlie  poison  were  shot  into  the 
vein,  no  bandaging  would  save  the  patient. 

Mr.  Hogg  considered  that  ammonia  and  strychnine  were 
not  antidotes,  strictly  speaking,  but  merely  had  the  effect 
of  making  a  patient  recover  from  a  comatose  state. 

Mr.  Fenton  said  that  in  Victoria  in  ten  years  there  were 
thirty-eight  deaths  from  snake-bite,  but  a  great  many  of 
those  were  insignificant  bites.  Not  more  than  about  six  of 
those  cases  were  over  twenty  years  of  age.  The  remainder 
were  all  young  children.  In  India  there  were  22,000  deatlis 
from  snake-bite,  and  that  would  give  about  ninety  per  mean 
of  population. 

Dr.  Jamieson  said  that  no  statistics  were  kept  of  the 
number  of  cases  of  snake-bite.  His  impression  was,  that 
real  cases  of  snake-bite  were  much  less  frequent  than  the 
supposed  cases,  and  the  symptoms  usually  presented  l)y 
those  supposed  to  have  been  bitten  were  not  due  to  snake- 
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bite  at  all.  The  strychnine  treatment  for  real  snake-bite  was 
not  at  all  irrational.  The  poison  could  not  be  extracted 
once  it  was  absorbed,  but  the  patient  could  be  kept  alive  by- 
stimulants — alcohol,  ammonia,  or  strychnine.  The  last  was 
a  rational  remedy  if  cautiously  used,  and  if  the  patient  could 
be  kept  alive  for  a  sufficient  length  of  time  the  poison  would 
be  thrown  off  by  the  kidneys,  or  might  be  rendered  inert  by 
the  action  of  the  liver.  The  injection  of  permanganate  of 
potash  was  to  his  mind  an  irrational  mode  of  treatment.  I^ 
interfered  with  the  circulation,  and  it  could  only  act  on 
the  poison  by  meeting  it  on  the  spot  were  it  existed  and 
destioying  it  in  a  chemical  way,  as  any  similar  substance 
would  be  destroyed  in  the  test  tube.  It  was,  therefore, 
haphazardous  treatment,  as  it  was  uncertain  if  the 
permanganate  would  meet  the  poison.  The  time  occupied 
ill  injecting  the  permanganate  might  be  utilised  to  better 
advantage  by  excision  of  the  bitten  part,  or  by  suction  or 
pressure. 

Mr.  Lucas  was  of  opinion  that  the  best  thing  to  do  was 
to  keep  the  patient  alive,  if  possible,  by  stimulants,  until 
the  proteid  wa«  oxydised. 

Professor  Haswell  a^jreed  with  Dr.  Barrett  as  to  the 
t'alhicy  of  statistics  on  this  subject.  He  was  of  opinion  that 
the  oidy  light  on  the  matter  was  to  be  obtained  by  means 
of  experiments  on  animals  carefully  conducted,  with  very 
careful  and  accurate  weighing  and  measuring  of  the  poison 
ami  the  antidotes,  and  the  effects  of  both.  He  was  glad 
to  announce  that  there  was  a  prospect  of  some  results  being 
obtained  from  experiments  of  this  nature.  Dr.  Martin, 
Demonstrator  of  Physiology  at  the  Sydney  Univei'sity, 
was  engaged  in  researches  as  to  the  effects  of  the  poison  of 
the  Australian  snakes. 

Mr.  Frost  had  some  experience  in  estimating  the  time 
occupied  by  the  poison  in  circulating  through  the  system. 
He  had  caused  a  tiger  snake  to  bite  a  rat,  and  the  rat 
was  dead  in  a  minute  and  a  half.  It  was  probable  that 
the  poison  was  injected  into  the  vein.  The  tiger  snake 
j)Ossessed  fully  three  times  more  poison  than  any  other 
snake.  He  had  seen  a  tiger  snake  emit  poison  at  the  third 
successive  bite  which  would  be  sufficient  to  kill  a  small 
animal.  It  was  difficult  in  experiments  with  small  animals 
to   estimate   the   amount   of  strychnine   necessary   to   kill 
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[4fb  Member- 
ship. 


Butrance  feea, 


Duration  of 
Meetings. 


first  of  July  shall  pay  only  half  of  the  subscription  for 
the  current  year.  Ordinaiy  Members  may  compound 
for  all  annual  subscriptions  of  the  current  arid  future 
years  by  paying  £21 ;  and  Country  Members  may  com- 
pound in  like  manner  by  paying  £10  10s.  Any  Country 
Member  having  compounded  tor  his  subscription,  and 
coming  to  reside  within  ten  miles  of  Melbourne,  must 
pay  either  the  balance  £1 0  10s.  of  the  Ordinary  Member's 
composition,  or  one  guinea  annually  while  he  resides 
within  ten  miles  of  Melbourne.  The  subscriptions 
shall  be  due  on  the  1  st  of  January  in  every  year.  At 
the  conimencement  of  each  year  there  shall  be  hung 
up  in  the  Hall  of  the  Society  a  list  of  all  Members  and 
Associates,  upon  which  the  payment  of  their  sub-scrip- 
tion  as  made  shtill  be  entered.  During  July,  notice 
shall  be  sent  to  all  Members  and  Associates  still  in 
arrears.  At  the  end  of  each  year,  a  list  of  those  who 
have  not  \mu\  their  subscriptions  shall  be  prepared,  to 
be  considered  and  dealt  with  by  the  Council. 

XXV  I.  Newly -elected  Ordinary  and  Country  Mem- 
bers shall  pay  an  entrance  fee  of  two  guineas,  in  addition 
to  the  subscri})tion  for  the  current  year.  Honorary 
Meinbei's,  Corresponding  Members  and  Associates 
shall  not  be  rei^uired  to  pay  any  entrance  fee.  If  the 
entrance  fee  and  subscription  be  not  paid  within  one 
moiith  of  the  notification  of  election,  a  second  notice 
shall  be  sent,  and  if  pajanent  Ijc  not  made  within  one 
month  from  the  second  notice,  the  election  shall  be  void. 
Associates,  on  seeking  election  as  Ordinary  or  Country 
Members,  shall  C()m])]y  with  all  tlie  forms  prescribed 
for  the  election  of  Members,  and  shall  pay  the  entrance 
fee  prescribed  above  of  Ordinary  or  Country  Members 
respectively. 

XXVII.  At  the  Ordinary  Meetings  of  the  Society 
the  chair  shall  be  taken  punctually  at  eight  o'clock, 
and  no  new  business  shall  be  taken  after  ten  o'clock. 


Order  and  ukhu-       XXVIII.    At  the  Ordiuarv  Meetino-s  business  shall 


of  conductiii; 


thebu8iue.%.    bc    transacted    in   the    following   order,    unless   it    be 
specially  decided  otherwise  by  the  Chairman  : — 

Minutes  of  the    preceding   meeting   to   be   read^ 
amended  if  incorrect,  and  confirmed. 
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New   Members  and  Associates    to    enroll    their 
names,  and  be  introduced. 

Ballot    for    the    election    of    new    Members    or 
Associates. 

Vacancies  among  officers,  if  any,  to  be  filled  up. 

Business  arising  out  of  the  minutes. 

Communications  from  the  Council. 

Presents  to  be  laid  on  the  table,  and  acknowledged. 

Motions,  of  which  notice  has  been  given,  to  be 
considered. 

Notice  of  motion  for  the  next  meeting  to  be  given 
in  and  read  by  one  of  the  Secretaries. 

Papers  to  be  read. 

XXIX.  No  stranger  shall  speak  at  a  meeting  of  the  strangers. 
Society  unless   specially   invited    to    do    so    by  the 
Chairman. 

XXX.  Every    paper     before     being    read    at    any  Papers  to  be  firat 
meeting  must  be  submitted  to  the  Council.  couiISl'* 

XXXI.  The   Council  may  call  additional  meetings  Additional 

I  ,.,■  J  .."^  J.J  Meetings. 

whenever  it  may  deem  it  necessary  to  do  so. 

XXXII.  Every  Member  may  introduce  two  visitors  visitors, 
to   the  meetings  of  the  Society  by  orders  signed  by 
himself 

XXXIII.  Members  and  Associates   shall   have   the  Members  may 
privilege   of  reading   before   the   Society   accounts  of    '^  pap®"- 
experiments,  observations,  and  researches  conducted  by 
themselves,  or  original  papers,  on  subjects  within  the 

scope  of  the  Society,  or  descriptions  of  recent  dis- 
coveries, or  inventions  of  general  scientific  interest. 
No  vote  of  thanks  to  any  Member  or  Associate  for  his 
paper  shall  be  proposed. 

XXXIV.  If  a   Member  or  Associate   be  unable  to  Or  depute  other 
attend  for  the  purpose  of  reading  his  paper,  he  may      ^^ 
delegate  to  any  Member  of  the  Society  the   reading 

thereof,  and  hia  right  of  reply. 

XXXV.  Any    Member    or    Associate    desirous    of  Members  must 

t'  in*  •  •.•  L  x»    i.u         give  notice  of 

reading  a  paper,  shall  give  m  writing  to  one  ot   the    their  papers. 
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Seci'etaries,  ten  days  before  the  meeting  at  which  he 
desires  it  to  be  I'ead,  its  title  and  the  time  its  reading 
will  occupy. 

Paperfeby  XXX VI.    The    Council  may  for  any  special  reason 

niiigeis.  permit  a  paper  such  as  is  described  in  Law  XXXIII, 
not  written  by  a  member  of  the  Society,  to  be  read  by 
one  of  the  Secretaries  or  other  Members. 

Papers  belong  to      XXXVII.    Evcry  paper  read  before  the  Society  shall 
t  e  Society.     ^^  ^^^^  property  thereof,  and  immediately  after  it  has 

been  read  shall  be  delivered  to  one  of  the  Secretaries, 
and  shall  remain  in  his  custody. 

Papers  must  be       XXXVIII.    No    paper    sliall    be    read    before    the 

original.         Socicty   or    published    in     the     Transactions     unless 

approved  by  the  Council,  and  unless  it  consist  mainly 

of  oriorinal  matter  as  reo^ards  the  facts  or  the  theories 

enunciated. 

Couiwsiimay  XXXIX.    The  Couucil  may  refer  any  paper  to  any 

MemS**"**^  Member  or  Members  of  the  Society,  to  report  upon  the 
desirability  of  pi'inting  it. 

Rejected  XL.    Should    tlic    Couijcil   dccidc   not   to  publish  a 

?»bmSed*^     paper,  it  shall  bo  at  once  returned  to  the  author. 

Members  may         XLI.    The  author  of  any  paper  which  the  Council 

thdrpapeiV^  has  dccidcd  to  pubHsli  in  the  Transactions  may  have 

fifty  copies  of  his  paper  on  giving  notice  of  his  wish 

in  writing  to  one  of  the  Secretaries,  and  any  further 

number  on  paying  the  extra  cost  thereof 

Members  and  XLII.    Everv    Member   and   Associate    whose   sub- 

h^veTr^ns*^    scriptiou  is   iiot  in  arrear,  and    every  Honorary   and 
actions.  Corresponding  Member  is  entitled  to  receive  one  copy 

of  the  Transactions  of  the  Society  as  published.  Newly- 
elected  Members  shall,  on  payment  (;f  their  entrance-fee 
and  subscription,  receive  a  copy  of  the  volume  of  the 
Transactions  last  t)ublished. 

Property.  XLIII.   Evcrv  book,  pamphlet,  model,  plan,  drawing, 

specimen,  preparation,  or  collection  presented  to  or  pur- 
chased by  the  Society,  shall  be  kept  in  the  house  of  the 
Society. 

Library.  XLIV.    The  Library  shall  be  open  to  Members  and 

Associates  of  the  Society,  and  the  public,  at  such  times 
and  under  such  regulations  as  the  Council  may  deem  fit. 
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XLV.    The  legal  ownership  of  the  pioperty  of  the  Le,»ai  ownership 
Society  is  vested  in  tlie  President,  the  Vice-Presidents,    ''^^'"'^^'^y- 
and  the  Treasurer  for  the  time  being,  in  trust  for  the  use 
of  the  Society  ;  but  the  Council  shall  have  full  control 
over  the  expenditure  of  the  funds  and  management  of 
the  property  of  the  Society. 

XLVI.    Every  Committee  appointed  by  the  Society  committeeK 
shall  at  its  first  meetinor  elect  a  Chairman,  who  shall    pJ^-,.«..« 
subsequently  convene  the  Committee  and  bring  up  its 
report.     He  shall  also  obtain  from  the  Treasurer  such 
grants  as  may  have  been  voted  for  the  purposes  of  the 
Committee. 

XLVII.  All  Committees  and  individuals  to  whom  Report  before 
any  woi'k  has  been  assigned  by  the  Society  shall  pre-  ^^"^"^^^^  ^^• 
sent  to  the  Council,  not  later  than  the  1st  of  November 
in  each  year,  a  report  of  the  pi'ogress  which  has  been 
made ;  and,  in  cjises  where  grants  of  money  for  scientific 
purposes  have  been  entrusted  to  them,  a  statement  of 
the  sums  which  have  been  expended,  and  the  balance 
of  each  grant  whicli  remains  unexpended.  Every  Com- 
mittee shall  cease  to  exist  at  the  November  meeting, 
unless  then  re-appointed. 

XLVIII.  Grants  of  pecuniary  aid  for  scientific  pur-  Grants  expire, 
poses  from  the  funds  of  the  Society  shall  expire  on  the 
1st  of  March  next  following,  unless  it  shall  appear  by 
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which  may  be  incurred  by  the  Membei's. 

L.  No  new  law,  or  alteration  or  repeal  of  an  exist-  Alterations  of 
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Ordinary  Meeting  of  the  Society. 

LI.    Should  any  cnrcumstance  arise  not  provided  for  cases  not 
in  tliese  Laws,  the  Council  is  empowered  to  act  as  may    p**^^^^***  '''**• 
seem  to  be  best  for  the  interests  of  tlie  Society. 
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Art.  L — Notes   on    the  Eocene    Strata   of  the   Bellarine 
Peninsula  with  brief  references  to  other  deposits. 

(With  Plate  I.) 

By  T.  S.  Hall,  M.A.,  and  G.  B.  Pkitchard. 

[Bead  9th  March,  1893]. 

Our  chief  inducement  for  visiting  the  Bellarine  Peninsula  was 
the  object  of  settling  on  palaeontological  evidence  whether  the 
small  out(»?op  marked  on  the  maps  (^  sheet  23  S.W.)  belongs  to 
eocene  or  to  miocene  age,  the  two  sets  of  beds  having  been  else- 
where confused.  Certain  peculiarities  of  the  deposits  however 
induced  us  to  extend  our  observations  to  other  portions  of  the 
district  where  similar  beds  are  exposed. 

The  Peninsula  consists  of  a  central  mass  of  the  Jurassic  fresh- 
water series,  an  outlying  portion  of  the  Barrabool  and  Otway 
beds.  Overlying  these  beds  in  their  northern  area  occurs  the 
Older  Basalt,  affording  by  its  decomposition  the  rich  soil  for 
which  that  part  of  the  district  is  so  well  known.  Surrounding 
this  central  mass  is  a  ring  of  marine  eocene  beds.  Exposures  of 
the  latter  occur  on  the  northern  and  southern  boundaries  where- 
ever  the  natural  conditions  afford  an  opportunity  of  seeing  them. 
On  the  eastern  and  western  sides  no  exposures  are  to  be  seen  as 
the  thick  mantle  of  upper  tertiary  beds  covers  the  slopes  and 
flats  and  hides  the  underlying  series  from  view.  There  is  little 
doubt  however  that  the  ring  is  complete,  as  to  the  westward  the 
Geelong  eocenes,  as  represented  by  the  Corio  Bay,  Moorabool 
Valley  and  Belmont  beds  are  well  developed,  while  to  the 
eastward  the  Mornington  beds  occur  just  across  the  bay,  and  as 
Mr.  Daintree  reports'^  similiar  beds  were  passed  through  in  the 
Queenscliff  bore. 

The  Jurassic  rocks,  although  occuping  such  a  large  extent  of  the 
peninsula,  show  only  one  small  outcrop  just  to  the  westward  of 
Portarlington.t     A  syncline  occurs  between  the  Bellarine  beds 

•  Pari.  Bep.,  1861-62,  A  43.  t  i  Sheet  23  N.E.  Note. 

6 


2  Proceedings  of  the  Royal  Society  of  Victoria. 

and  those  of  the  Barrabools,  the  latter  dipping  easterly  and 
showing  in  a  series  of  outcrops  the  beds  proved  in  the  Bellarine 
bores.* 

The    Older    Volcanic. 

Along  the  cliffs  at  Portarlingtou  the  older  volcanic  rock  occurs 
on  both  sides  of  the  pier  and  exhibits  various  degrees  of  decom- 
position. In  one  place  it  is  quarried  for  road  metal,  while  to  the 
east  it  is  a  soft  unctuous  clay  which  can  be  traced  along  the 
cliffs  gradually  showing  more  and  more  its  true  character  till  it 
disappears  below  sea  level.  In  this  locality  it  is  overlain  by 
coarse  ferruginous  grits  which  are  probably  of  upper  tertiary  age. 
Near  the  Clifton  Springs  it  forms  the  greater  part  of  the  cliffs. 
Here,  at  about  thirty  feet  above  sea  level,  it  is  covered  by  a 
conglomerate  consisting  of  sub-angular  and  well  rounded  pebbles 
up  to  four  or  five  inches  in  diameter,  and  comprising  quartz  in 
various  forms,  hard  blue  metamorphic  sandstones,  nodular  schists, 
and  other  altered  argillaceous  rocks  with  beds  of  sand  and  clay. 
Towards  the  top  it  gradually  becomes  finer  and  more  sandy.  At 
the  Drysdale  Pier  hard  ferruginous  grits  come  down  to  the 
water's  edge,  the  volcanic  rock  having  been  here,  as  elsewhere, 
deeply  denuded.  At  the  next  point,  about  a  quarter  of  a  mile 
west  of  the  pier,  the  beach  floor  and  cliffs  consist  of  a  volcanic 
ash  or  breccia,  full  of  angular  fragments  of  scoriaceous  basalt  up 
to  an  inch  in  diameter.  The  deposit  is  well  and  evenly  bedded 
and  has  a  dip  some  degrees  west  of  north  at  about  20°.  Decom- 
position has  considerably  affected  the  strata  and  the  colours  are 
very  variable,  being  blue,  gray,  dark-green,  fawn  and  chocolate. 
From  here,  for  about  2^  miles  westward,  these  ash  beds  are 
almost  continuously  exposed  to  view  on  the  beach  floor  with 
intermissions  to  be  mentioned  presently.  In  gome  places  the 
cliffs  are  seen  to  be  almost  entirely  composed  of  ash  overlain  by  a 
variable  thickness  of  upper  tertiary  clays  and  grits.  The  ash 
beds  gradually  sink  to  sea  level  and  disappear  near  the  boundary 
between  the  parishes  of  Bellarine  and  Moolap,  where  they  are 
overlain  by  eooene  beds.  These  continue  for  nearly  half  a  mile, 
when  ash  beds  again  appear  from  beneath  them  with  a  nortk- 
easterly  dip.     We  roughly  estimated  a  thickness  of  300  feet  of 

*  J  Sheet  24  S.E.  Note  7. 


Eocene  Strata  of  the  Bellarine  Peninsula,  3 

ash  to  be  exposed  here.  At  the  place  marked  Ad  12  on  the  \ 
Sheet,  which  is  the  most  prominent  point  between  Clifton  and 
Point  Henry,  a  dyke  of  fine,  dense  basalt  occurs  in  the  ash.  The 
included  fra^pments  in  the  ash  beds  here  are  of  larger  size,  some 
being  upwards  of  two  feet  in  diameter,  and  consist  principally  of 
masses  of  basalt,  though  a  few  embedded  blocks  of  brownish  sand- 
stone, and  of  an  altered  yellow  argillaceous  rock  were  visible. 
The  latter  are  probably  derived  from  the  underlying  mesozoic 
rocks,  though  considerably  altered  in  appearance  and  hardness, 
they  at  any  rate  do  not  resemble  any  of  our  Silurian  rocks. 
From  the  size  of  the  ejected  masses,  and  from  the  presence  of  the 
dyke,  it  is  probable  that  we  are  here  close  to  a  vent  of  the 
Older  Volcanic  rock,  the  greater  part  of  the  core  having  been 
removed  by  denudation.  Overlying  the  ash  at  this  point  and  on 
its  eroded  surface  occurs  a  sheet  of  polyzoal  rock.  That  it  does 
not  consist  of  ejected  fragments  is  clear  from  its  well  bedded 
structure  and  from  its  constant  dip.  It  occurs  in  large  tabular 
masses  and  is  nowhere  seen  overlain  by  the  volcanic  rock.  It 
has  for  the  most  part  been  removed  on  the  higher  parts  of  the 
beach,  where  loose  blocks  of  it  occur ;  but  at  low-tide  it  may  be 
seen  to  form  a  fairly  continuous  sheet  passing  out  under  water  to 
the  north.  In  most  places  it  is  altered  to  a  crystalline  reddish 
rock,  the  weathered  surfaces  of  which  are  crowded  with  fossils 
standing  up  in  relief,  and  the  usual  cream  colour,  which  charac- 
terises the  rock  in  other  localities,  prevails.  The  fossils  are 
principally  polyzoa  though  brachiopods,  lamellibranchs  and  gastro- 
pods occur.  Similar  rock  occurs  at  Sutherland's  Creek,  near 
Maude,  and  again  in  the  Moorabool  Valley,*  and  is  at  the  latter 
place  not  associated  with  igneous  rock.  At  the  parish  boundary, 
(Locality  1)  where  we  first  noted  the  eocene  beds,  the  dip  of  the 
ash  beds  and  of  the  former  is  approximately  to  the  north-west 
and  the  volcanic  series  can  be  seen  passing  beneath  the  fossilif erous 
strata.  So  that  in  these  two  places  we  have  evidence,  that  here, 
the  older  volcanic  rocks  are  antecedent  to  the  eocene  series,  and 
not  overlying  them  as  indicated  in  Daintree's  report  on  the 
district t  and  by  the  colouring  and  lettering  on  \  sheets  23  S.E. 
and  23  S.W. 


•  Proc.  Roy.  Soc.  Vic,  vol.  iv ,  N.S.,  p.  11.  f  Pari.  Report,  1861^2,  A  43. 
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In  the  \  sheets  (23  S.W.  and  23  S.E.)  dealing  with  this  portion 
of  the  district,  some  confusion  exists  as  to  the  volcanic  rocks. 
The  large  outcrop  forming  the  Bellarine  Hills  is  marked  as  older 
volcanic,  of  which  it  is  regarded  as  forming  a  typical  locality. 
On  the  west  side  of  the  road  from  Portarlington  to  Drysdale,  the 
lettering  in  the  two  places  indicates  newer  pHocene  overlying 
older  volcanic  in  one  case  close  to  the  cliff,  while  the  cliff  section 
shows  an  outcrop  coloured  to  represent  lower  volcanic  (*  pliocene  \ 
but  not  lettered.  On  \  sheet  23  S.W.  the  same  outcrop  is  shown 
running  along  past  Clifton  Springs,  with  one  intermission,  to  a 
short  distance  past  the  dyke  we  have  alluded  to.  This  inter- 
mission should  not  occur,  as  the  ash  beds  crop  out  continuously 
along  the  beach  at  this  place.  Both  these  separated  portions  of 
the  same  outcrop  are  marked  V.  1,  2,  3,  that  is,  as  the  legend 
shows,  lower  volcanic  (*  pliooene')  basalt  dolerite,  aname^te  and 
lava,  while  V.  4  (ash,  conglomerate,  &c.)  is  omitted,  although  a 
section  of  over  two  miles  in  length  is  exposed.  This  is  not  all, 
for  a  note  near  the  parish  boundary  and  close  to  the  volcanic 
outcrop  states  that  "the  basalt  outcrop  of  the  Bellarine  Hills 
probably  underlies  the  pliocene  tertiary  sands  and  ironstones  as 
far  south  as  the  heads  of  the  creeks  falling  into  Corio  Bay."  So 
that  this  outcrop  is  coloured  'pliocene'  and  alluded  to  as 
*miocene;'  while  the  true  state  of  the  case  is  that  it  is  uncon- 
formably  overlain  by  the  clays  which  were  then  called  miocene  or 
oligocene  but  which  are  now  regarded  as  eocene. 

The    Curlewis    Eocenes. 

This  will  be  a  convenient  name  for  this  section,  as  the  hamlet 
of  Curlewis  is  situated  on  the  Portarlington  Road,  about  a  mile 
to  the  southward. 

It  is  probable,  as  will  presently  appear,  that  the  see^uence  of 
eocene  beds  here  is  similar  to  what  occurs  in  the  Moorabool 
Valley,*  that  is,  that  the  polyzoal  rock,  where  it  occurs,  is  the 
underlying  member  of  the  series,  though  we  were  unable  to 
absolutely  prove  the  succession. 

At  the  first  place  where  we  noted  the  eocene  beds  (parish 
boundary),  they  consisted  of  blue  clays  resting  on  ash  beds,  the 

•  Pioc.  Roy.  Soc.  Vic,  vol.  iv^  N.S.,  pp.  9  et  seq. 
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dip  of  both  deposits  being  to  the  seaward.  This  dip  is  the  most 
marked  peculiarity  of  the  beds  in  this  locality.  There  occurs  a 
band  of  about  six  feet  in  thickness  of  marked  character  which 
can  be  traced,  with  but  few  intermissions,  for  two  miles  along 
the  coast.  Its  upper  portion  consists  of  about  three  feet  of  dark- 
brown  earthy  limestone,  very  sandy,  and  containing  casts  of 
fossils;  below  this,  is  about  18  inches  of  gray  clay  and  then  about 
the  same  thickness  of  a  rock  similar  to  the  upper  band,  but  more 
easily  weathered  and  of  a  lighter  hue.  Both  above  and  below 
this  band,  occur  stiff  blue  clays  similar  to  those  of  Morningbon, 
Spring  Creek  and  the  Gellibrand.  The  angle  of  dip  averages 
about  25**.  In  some  places  it  is  as  low  as  10°  and  near  the  western 
end  of  the  section  for  about  30  yards  it  dips  at  45°.  Dipping  as 
the  beds  do,  this  hard  band  stands  out  from  the  softer  clays  like 
a  wall,  usually  from  two  to  three  feet  above  the  almost  level  floor 
of  the  beach.  The  beds  as  shown  by  this  band  are  contorted  and 
faulted.  At  the  parish  boundary,  we  can  on  ascending  the  low 
cliff,  see  the  band  coming  in  to  the  shore  from  the  north-east  and 
winding  with  a  serpentine  curvature.  It  sweeps  round  the  point 
in  one  curve,  the  dip  swinging  through  an  arc  of  90°,  from  a  few 
degrees  east  of  north  to  a  few  degrees  north  of  west.  Numerous 
small  faults  occur,  trending  north-west,  the  throw  being  usually 
a  few  inches  and  rarely  exceeding  a  foot,  and  the  hade  nearly 
vertical.  In  one  place  we  counted  six  faults  in  about  50  yards 
Along  this  outcrop  the  easterly  beds  are  shifted  to  the  north,  or 
in  other  words,  the  downthrow  is  to  the  south-west.  We  thus 
have  displayed  a  beautiful  series  of  step  faults.  In  one  place  on 
the  curve  however,  the  band  between  two  faults  has  gone  out 
into  deep  water,  and  although  the  tide  was  low  we  could  not  find 
any  trace  of  the  band  in  situ.  Actual  measurement  showed  a 
lateral  displacement  of  over  30  feet  while  the  loose  blocks  in  the 
water,  which  stopped  further  measurement,  showed  the  direction 
in  which  displacement  had  taken  place. 

The  clay  above  and  below  the  band  is  full  of  nodules  of  iron 
pyrites.  In  places  slight  hollows  on  the  beach  are  full  of  loose 
pieces  washed .  out,  and  covered  with  a  crust  of  limonite.  Occas- 
ionally, below  the  band  the  pyrites  has  oxidized  in  situ,  and  has 
stained  the  clay  yellow.  This  decomposition  is  however  more 
frequent  in  the  clay  overlying  the  band  and  the  general  tint  is 
consequently  of  a  lighter  hue. 
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Blocks  of  the  earthy  limestone  band  occur  on  the  beach  at  this 
point,  above  high-water  mark,  and  lithologically  closely  resemble 
eocene  rocks  forming  the  cliflfe  on  the  western  shores  of  Corio 
Bay.     From  these  blocks  we  procured  the  following  fossils : 

Dimya  dissimilis,  Tate. 

Pecten  Yahlensis,  T.  Woods. 

Spondylus  pseudoradula,  McCoy. 

Waldheimia  divaricata,  Tate. 

Polyzoa. 

Echini  spines. 

The  clays  of  this  place  (Locality  1)  however,  yielded  a  far 
greater  number  of  forms,  as  shown  by  the  following  list,  which  is 
the  result  of  but  a  few  hours  work. 

List  of  Fossils  from  Locality  1. 

Class,  Zoantharia. 

Placotrochus  deltoideus,  Duncan. 
Flabellum  Victorise,  Duncan. 
Conosmilia  anomala,  Duncan. 
Class,  Echinodermata. 

Cidaroid  spines. 
Class,  Polyzoa, 

Numerous  genera  and  species. 
Class,  Palliobranchiata, 

Terebratulina  Scoulari,  Tate. 
Class,  Lamellibranchiata,  ^ 

Pecten  dichotomalis,  Tate. 
„      Foulcheri,  T.  Woods. 
„      (Amussium)  Zitteli,  Hutton. 
Lima  Bassii,  T.  Woods. 
Limea  transenna,  Tate. 
Modiolaria  singularis,  Tate. 
Crenella  n.  sp.  aff.  globularis. 
Nucula  tumida,  T.  Woods. 

,,       Atkinsoni,  Johnston. 
Leda  Huttoni,  T.  Woods. 
„      apiculata,  Tate. 
„      obolella,  Tate. 
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Pectunculus  laticostatus,  Quoy  and  Gaimard. 
Macrodon  Cainozoicus,  Tate. 
Cucullsea  Corioensis,  McCoy. 
Cardita  sp. 

Chama  lamellifera,  T.  Woods. 
Chione?  n.  sp. 
Myadora  tenuilirata,  Tate. 
C/afx,   Gastropoda, 

Ranella  Prattii,  T.  Woods. 
Triton  tortirostris,  Tate. 
Fusus  craspedotus,  Tate. 
Peristernia  lintea,  Tate. 

„  sp. 

Zemira  prsecursoria,  Tate. 
Voluta  antiscalaris,  McCoy. 
„       McCoyii,  T.  Woods. 
„       n.  sp.  =  Spring  Creek. 
„       (Volutoconus)  n.  sp.  aff.  conoidea. 
Lyria  harpularia,  Tate. 
Mitra  atractoides,  Tate. 
Marginella  propinqua,  Tate. 

„  sub-Wentworthi,  Tate. 

„  micula,  Tate. 

„  sp. 

Ancillaria  hebera,  Hut  ton. 

„  pseudaustralis,  Tate. 

Columbella  clathrata,  Tate,  m.s. 

„  sp. 

Cancellaria  Etheridgei,  Johnston. 

„  n.  sp. 

Pleurotoma  sp. 
Drill ia  sp. 
Mangilia  sp. 
%       „        sp. 
Raphitoma  n.  sp. 
Pusianella  aff.  hemiothone. 

„  n.  sp. 

Conus  heterospira,  Tate. 
Cyprrea  brachypyga,  Tate. 
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Semicassis  transenna,  Tate. 

Cassidaria  gradata,  Tate. 

Natica  Hamiltonensis,  T.  Woods. 

Crepidula  sp. 

?  Scalaria  sp. 

Turritella  Murray  ana,  Tate. 
„         sp. 
„  sp. 

Vermetus  sp. 

Niso  psila,  T.  Woods. 

Cerithiopsis  n.  sp. 

Delphinula  aster,  T.  Woods. 

Scaphander  fragilis,  Tate,  m.s. 

Ringicula  sp. 

Cylichna  exigua,  T.  Woods. 
Class^  Scaphopoda, 

Entalis  Mantelli,  Zittel. 
„       subfissura,  Tate. 
Class^  Pisces, 

Otoliths. 

SUMMARV    FOR   LOCALITY    1. 


Class. 

No.  of 
Species. 

Zoantharia       -        -        -        - 
Palliobranchiata 
Lamellibranchiata  - 
Gastropoda      .        -        -         - 
Scaphopoda      -        -        -        - 
Pisces 

3 

1 

19 

46 

2 

1 

Total         .        -        .         . 

72 

At  the  point  where  the  polyzoal  rock  occurs,  and  on  the  west 
side  of  the  gully  two  intersecting  faults,  trending  N.E.  and  N.,  are 
distinctly  traceable  on  the  beach,  as  they  have  lowered  the  eocene 
blue  clay  into  the  ash  beds.  Each  of  these  faults  is  visible  for 
several  yards,  as  the  clay,  being  softer  than  the  volcanic  rock  at 
this  point,  has  been  removed  by  the  waves  to  about  a  foot  below 
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the  level  of  the  latter.  A  third  fault,  completing  the  triangle 
and  having  the  N.W.  trend  of  all  the  other  faults  observed, 
probably  occurs  to  the  westward,  but  was  not  visible.  The 
position  of  the  clay  beds  here,  lends  force  to  the  view  already 
stated  that  the  polyzoal  rock  underlies  the  clay,  as  close  at  hand 
the  limestone  is  seen  in  situ  in  contact  with  the  volcanic  rock ; 
while  the  downthrow  of  a  fault  has  been  necessary  to  bring  the 
clay  to  its  level. 

About  two  hundred  yards  west  of  this  point  (Locality  2  on  plan) 
we  again  find  the  band,  described  above,  making  its  appearance, 
and  being  traceable  for  nearly  half-a-mile  along  the  shore 
before  disappearing  beneath  the  upper  tertiary  beds  to  the  west. 
At  the  former  place  where  we  described  it,  it  has  a  northerly  dip 
and  the  lowest  beds  are  on  the  landward  side.  Here  however, 
the  dip  is  reversed  and  the  lower  beds  are  to  the  seaward,  a 
syncline  running  N.E.  and  S.W.  The  strata  can  be  fairly  termed 
contorted.  A  system  of  faults  with  a  north-westerly  trend  is 
again  developed,  with  the  same  average  throw.  Our  time  did 
not  allow  us  to  work  out  the  directions  of  the  downthrow,  the 
matter  being  complicated  by  the  contortion  of  the  strata. 

To  show  the  way  in  which  contortion  has  taken  place  a  few 
examples  may  be  given.  At  one  place  the  band  dips  W. — S. — E. 
at  10**,  the  radius  of  curvature  of  the  outcrop  being  about  20  feet 
and  the  upper  beds  being  inside  the  curve.  Then  the  western 
end  of  the  band  curves  round,  dipping  S.K — S. — S.W.  at  25°, 
the  radius  of  curvature  being  30  feet  and  the  upper  beds  being 
on  the  outside  of  the  curve.  The  band  is  curved  three  or  four 
times  in  a  similar  manner  to  the  westward  of  this  point  within  a 
distance  of  a  few  hundred  yards,  and  it  is  at  this  end  of  the 
section  that  we  noted  the  dip  as  45°  for  30  feet  of  strike. 

Although  the  beds  are  so  much  disturbed  the  number  of 
crushed  shells  does  not  seem  greater  than  usual  Even  close  to 
the  faults,  large  shells  were  perfect.  Some  specimens  which  were 
in  contact  with  pyrites  nodules  were  crushed,  but  for  the  most 
part  the  fossils  were  beautifully  preserved.  From  the  earthy 
limestone  band  of  this  locality  (2)  we  gathered  the  following 
forms : — 

Waldheimia  divaricata,  Tate. 
„  insolita,  Tate. 


10        Proceedings  of  the  Royal  Society  of  Victoria. 


Dimya  dissimilis,  Tate. 

Pecten  Foulcheri,  T.  Woods. 

Chione  Cainozoica  (?),  T.  Woods. 

Leda  sp.  (cast). 

Pectunculus  laticostatus,  Quoy  and  Gaimard. 

Cypraea  leptorhyncha,  McCoy. 

As  before,  however,  the  clay  beds  were  the  most  prolific  in 
fossils,  and  we  give  a  list  of  the  species  gathered,  together  with 
references  showing  their  occurrence  in  some  other  localities.  In 
this  table,  the  forms  gathered  at  Locality  1  but  which  were  not 
obtained  at  Locality  2  are  marked  with  the  sign  f. 


Fossils  from  Curlewis. 

• 
■♦a 

s 

Schnapper 
Point. 

Spring 
Creek. 

Muddy 
Creek. 

Class,   Rhizopoda, 

Order y  Foraminifera. 

Biloculina  sp.    - 

. 

X 

- 

X 

?  Miliolina  sp.       - 

- 

X 

X 

X 

?  Orbitolites  sp.    - 

- 

- 

- 

X 

Other  genera  and  species 

- 

X 

X 

X 

Class,  Actinozoa, 

Order,  Zoantharia. 

Flabellum  Victorise,  Duncan 

X 

X 

X 

X 

Placotrochus  deltoideus,  Duncan 

X 

X 

X 

X 

Conosmilia  anomala^  Duncan  - 

X 

X 

X 

X 

Class,  Echinodermata. 

Lovenia  Forbesi,  Duncan 

- 

- 

X 

t 

t  CidflToid  spines              _            _            - 

X 

X 

- 

X 

Class,  Polyzoa. 

Numerous  genera  and  species 

- 

X 

X 

X 

Class,  Palliobranchiata. 

W  aldheimia  divaricata,  Tate  - 

. 

- 

. 

. 

t  Terebratulina  Scoulari,  Tate   - 

- 

X 

X 

X 

Class,  Lamellibranchiaia. 

Ostrsea  ?  n.sp. 

- 

- 

- 

- 

Dimya  dissimilis,  Tate 

X 

X 

X 

X 

Pecten  dichotomalis,  Tate 

- 

X 

- 

_ 

„      Yahlensis,  T.  Woods    - 

mm 

X 

X 

X 

„      Foulcheri,  T.  Woods     - 

X 

X 

X 

X 

t       „       (Amussium)  Zitteli,  Hutton    - 

X 

X 

X 

X 

Lima  Bassii,  T.  Woods 

X 

X 

_ 

X 

t  Tiimea  transenna,  Tate 

- 

X 

- 

X 

Eocene  Strata  of  the  Bellarine  PeninsMla. 
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Fossils  from  Curlewis. 

§ 

a 

Il 

s  o 

>ring 
reek. 

OQ 

qqO 

Sw 

Spondylus  pseudoradula,  McCoy 

X 

X 

Septifer  feneRtratns,  Tate 

X 

X 

- 

X 

t  Modiolaria  singolaris^  Tate 

- 

X 

- 

X 

t  Crenella  n.sp.  aff.  globnlaris    - 

- 

- 

- 

Nucula  tumida,  T.  Woods 

. 

X 

X 

X 

„       Atkinson!^  Johnston    - 

MB 

X 

. 

X 

„       Momndiana^  Tate 

X 

. 

X 

X 

t  Leda  obolella,  Tate       -            -            - 

- 

X 

- 

X 

„     Huttoni,  T.  Woods 

X 

X 

X 

X 

„     apiculata^  Tate   -            -            - 

X 

X 

?x 

X 

„     praelonga^  Tate  -            -            - 

- 

X 

- 

X 

Limopsis  Belcheri^  Adams  and  Beeve 

X 

X 

X 

X 

Pectun cuius    laticostatus^  Quoy   and 

Gkdmard    -            -            -            - 

X 

X 

X 

X 

Macrodon  Oainozoicus,  Tate     - 

X 

X 

X 

X 

Cucullsea  Corioensis,  McCoy    - 

X 

X 

X 

X 

Crassatella  astartiformis^  Tate 

X 

X 

X 

X 

Cardita  polynema,  Tate 

?x 

X 

X 

- 

„       delicatula^  Tate 

X 

X 

X 

X 

Chama  lamellifera,  T.  Woods  - 

X 

X 

X 

X 

Chione  Cainozoica  ?  T.  Woods 

- 

X 

X 

X 

t       „      ?n.sp.    -            -            -            - 

- 

- 

- 

- 

t  Myadora  tenuilirata,  Tate 

- 

X 

X 

X 

„          n.sp.   -            -            -            - 

- 

- 

- 

- 

Corbula  ephamilla,  Tate 

X 

X 

X 

X 

„        pixidata^  Tate 

X 

X 

X 

- 

Class t  Gastropoda, 

Murex  velificus,  Tate   -            -            - 

X 

X 

X 

X 

„      rhysus,  Tate     -            -            - 

- 

X 

- 

X 

„      Dennanti,  Tate 

- 

- 

_ 

X 

„      Eyrei,  T.  Woods 

X 

X 

X 

X 

„      n.sp.       -           -           -           - 

- 

- 

- 

- 

Typhis  acanthopterus,  Tate     - 

X 

X 

- 

- 

Sapana  aculeata,  Tate 

X 

X 

?x 

X 

Eanella  Prattii,  T.  Woods 

X 

X 

- 

X 

Triton  cyphus,  Tate 

- 

X 

- 

X 

„      Woodsii,  Tate    - 

X 

X 

X 

X 

„      tortirostris,  Tate 

X 

X 

X 

X 

„     gemmulatus,  Tate 

X 

X 

- 

X 

Fusus  acanl^ostephes,  Tate     - 

X 

X 

X 

X 

„      craspedotus,  Tate 

X 

X 

X 

„      dictyotis,  Tate    -            -            - 

- 

X 

- 

X 

„      n.sp.        -            -            -            - 

X 

- 

- 

„      n.sp.        -            -            -            - 

- 

X 

- 

« 

Latirof usus  aciformis,  Tate 

- 

X 

- 

X 

Siphonidia  longirostris.  Tate  - 

X 

X 

X 

,j          n.sp.  aff.  longirostris 

- 

" 

« 

Fasciolaria  decipiens,  Tate 

X 

- 

X 

Peristemia  Morundiana^  Tate 

- 

- 

- 

- 

„           lintea,  Tate 

- 

- 

MB 

^ 
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Fossils  from  Curlewis. 

s 
o 

S 

Sclinapper 
Point. 

Spring 
Creek. 

Muddy 
Creek. 

Peristemia  n.sp. 

it           n.sp.  aff.  crassilabrum 

?x 

- 

- 

. 

Dennantia  Ino,  T.  Woods 

X 

X 

. 

X 

Zemira  prsecnrsoria,  Tate 

- 

- 

- 

X 

Phos,  n.sp.         .            _            .            - 

- 

- 

X? 

- 

Yoli^  Hannafordi,  McCoy  (frag.) 

- 

X 

mm 

X 

„       ancilloideSj  Tate 

- 

X 

X 

X 

McCoyii,  T.  Woods      - 

?x 

X 

- 

X 

„       cathedralis  ?  Tate 

- 

- 

- 

X 

J 

„       antiscalaris,  McCoy 

X 

X 

- 

X 

„       strophodon,  McCoy 

X 

X 

- 

X 

„       n.sp.  1.  aff.  lirata 

?juv. 

- 

- 

- 

„       n.sp.  2.               _            -            - 

?  juv. 

m 

X 

- 

,,       n.sp.  3.  aff.  n.sp.  Muddy  Creek 

* 

- 

- 

- 

t      \ 

„       n.sp.  4.  aff.  conoidea     - 

- 

- 

. 

- 

Lyria  harpularia,  Tate 

X 

X 

- 

X 

Mitra  alokiza,  T.  Woods 

X 

X 

- 

X 

„    othone,  T.  Woods 

X 

X 

• 

X 

„     atractoides,  Tate 

X 

- 

. 

X 

y,    n.sp.  aff.  leptalea 

- 

- 

- 

- 

Marppnella  Woodsii,  Tate 

- 

- 

- 

X 

„          propinqua.,  Tate     - 

X 

X 

X 

X 

„          micula,  Tate 

X 

X 

X 

X 

„           Wentworthi,  Tate 

X 

X 

X 

X 

„          sub-Wentworthi,  Tate 

XPfrag. 

X 

- 

- 

t           „          sp.  - 

X 

X 

X 

X 

Ancillaria  hebera,  Hutton 

- 

- 

X 

X 

„         semilsBvis,  Tate 

X 

X 

- 

X 

„         pseudaustralis,  Tate 

- 

X 

- 

X 

Columbella  clathrata,  Tate  m.s. 

X 

X 

- 

X 

t         «           sp.  - 

?x 

X 

- 

- 

„            sp.  aif .  clathrata    - 

?x 

- 

- 

Cancellaria  Etheridgei,  Johnston 

X 

- 

X 

- 

„            caperata,  Tate 

X 

X 

- 

- 

t         „            n.sp.            -            -            - 

X 

- 

- 

- 

Pleurotomapara<iantha,T.  Woods 

X 

X 

X 

X 

Clar8B,T.  Woods   - 

X 

X 

•■ 

X 

„            sp.               ... 

X 

X 

X 

X 

„              sp.                 .              -              - 

- 

- 

X 

- 

Drillia,  sp.          - 

?x 

?x 

. 

X 

Mangilia  bidens,  T.  Woods 

X 

X 

- 

X 

„        sp.       - 

- 

- 

- 

X 

t  ?      „        sp.       - 

- 

- 

- 

Bela  sculptilis,  ?  Tate  - 

- 

- 

X 

X 

„    sp.  aff.  sculptilis  -            -            - 

- 

- 

- 

Raphitoma  n.sp.            -            - 

- 

■  - 

- 

. 

Pusianella  sp.  aff.  hemiothone 

- 

- 

- 

„          n.sp.             _            -            _ 

- 

« 

- 

- 

Daphnella  tenuisculpta,  T.  Woods 

- 

X 

- 

X 

Cor 

lus  heterospira,  Tate 

X 

X 

« 

X 

Eocene  Strata  of  the  Bellarine  Peninsula. 
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Conus  Dennanti,  Tate  -            -            . 

^ 

X 

X 

X 

„      n.sp.  aff.  heterospira 

- 

w 

- 

- 

Cyprsea  contusa^  McCoy 

- 

X 

- 

X 

„       pyrulata  (?),  Tate 

- 

X 

- 

X 

„       brachypyga,  Tate 

X 

X 

- 

X 

„       leptorhynclia,  McCoy  - 

- 

X 

X 

X 

Mulderi,  Tate  - 

X 

- 

- 

- 

Trivia  avellanoides,  McCoy 

X 

X 

X 

X 

t  Semicassis  transenna,  Tate 

- 

X 

- 

X 

Cassidaria  gradata,  Tate 

- 

X 

- 

X 

Natica  Hamiltonensis,  T.  Woods 

X 

X 

- 

X 

„     polita,  T.  Woods 

X 

X 

- 

X 

Crepidula  sp.     - 

- 

X 

- 

- 

t  ?  Scalaria  sp.     - 

- 

- 

- 

- 

Tumtella  Murrayana,  Tate     - 

X 

X 

- 

X 

„          sp.    - 

X 

X 

X 

X 

w          sp.    - 

X 

X 

- 

X 

„          sp.    - 

X 

- 

X 

- 

SiHquaria  squamiilifera,  Tate  m.s. 

X 

X 

- 

X 

Vermetus  conohelix,  T.  Woods 

X 

X 

X 

X 

„         sp.     - 

X 

X 

- 

- 

Enliizia  sp.         - 

?x 

. 

- 

- 

Niso  psila,  T.  Woods    - 

X 

X 

- 

X 

Odostoinia  sp.    - 

X 

- 

- 

- 

„          sp.    - 

X 

- 

- 

- 

OenthiiuH  crebM:ioides>  T.  Woods 

X 

X 

X 

X 

„          n.sp.  aff.  crebarioides 

. 

. 

- 

• 

\  Ceiithiopsis  n.sp.           -            -            _ 

X 

- 

- 

- 

„           n.  sp.         - 

- 

«■ 

- 

- 

Trif oris  Wilkinsoni,T.  Woods 

X 

X 

- 

X 

„      sp.         -             -             -             - 

- 

X 

- 

X 

?  GaddiostoTna  sp.           - 

. 

m 

- 

?x 

Delphinnla  aster,  T.  Woods     - 

X 

X 

- 

X 

"  Fissurellidsea  mailleata,  Tate   - 

- 

X 

- 

X 

Hemitonia  oeehwa,  Tate,  m.s.  - 

X 

X 

- 

X 

Emarginula  cymbium,  Tate,  m.s. 

- 

X 

- 

X 

t  Scaphander  fragilis,  Tate,  m.s. 

X 

X 

- 

X 

t  Eingictda  sp.     - 

X 

X 

- 

X 

Cylichna  exigua,  T.  Woods 

X 

X 

X 

X 

Class,  Scaphopoda. 

Entails  ManteUi,  Zittel 

X 

X 

X 

X 

„       subfissura,  Tate 

X 

X 

X 

X  • 

Dentalium  aratum,  Tate 

- 

X 

X 

X 

Class  Cephalopoda. 

Nautilus  sp.  1.  - 

- 

X 

- 

m 

Nautilus  sp.  2.— Gellibrand  E.  species 

- 

• 

- 

X 

Class  Pisces, 

fOtoUths              -            -            -            - 

X 

X 

X 

X 
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Summary  fob  Locality  2. 


Class. 

No.  Of 
Species. 

Actinozoa          -            -            - 
Echinodermata 
PaUiobranchiata 
LamellibrancMata 
Gastropoda       -            -            - 
Scaphopoda       -            -            - 
Cephalopoda     -            -            - 

3 
1 
1 
25 
102 
8 
2 

TotAl       - 

187 

The  following  are  the  only  previous  records  we  have  seen  of 
fossils  from  this  locality. 

Prod.  Pal.  Vic,  Dec.  I.,  p.  28 — Voluta  antiscalaris,  McCoy, 
recorded  as  "  Common  in  the  Tertiary  Clays  of  A1"  14,  parish  of 
Moolap." 

Id,  Dec.  III.,  p.  38 — Trivia  avellanoides,  McCoy  "very  rare 
and  of  small  size  in  blue  clay  (A*;  14)  Outer  Geelong  Harbour." 

Id.  Dec.  IV.,  p.  14 — Fecten  Yahlensis^  T.  Woods,  "of  large 
size  A*  12;"  also  id.,  p.  26 — Voluta  strophodon^  McCoy, 
"  Abundant  in  blue  Oligocene  Tertiary  Clays  of  Moolap  (A**;  14)." 

Id.  Dec.  VI.,  p.  40 — Lovenia  Forbesi^  Duncan,  "from  Miocene 
beds  of  beach  at  Outer  Geelong  Harbour,  (A*!  12)." 

Taking  only  the  Mollusca  proper  from  the  two  localities  we 
have  recorded  150  species  distributed  as  follows  : — 


Class. 

No.  of 
Species. 

Lamellibranchiata 
Additional  Lamellibranchiata 

from  Locality  1.    - 
Gastropoda       -            -            - 
Additional    Gastropoda    from 

Locality  1. 
Scaphopoda 
Cephalopoda     -^ 

25 

8 
102 

10 
8 
2 

Total      - 

150 

Eocene  Strata  of  the  Bellarine  Peninsula.  15 

Of  these  150  species  only  three  are  represented  in  living- 
creation,  which,  therefore,  gives  us  only  two  per  cent,  of  living 
species.  Several  of  the  species  however  have  not  yet  received 
specific  names,  but  so  far  as  the  study  of  them  has  gone  up  to  the 
present,  it  does  not  seem  possible  to  refer  any  of  them  to  living 
species. 

By  an  inspection  of  the  above  list  it  will  be  seen  to  include 
many  of  our  most  characteristic  Eocene  fossils,  and  from  the 
accompanying  table  the  close  relationship  to  other  characteristic 
Eocene  localities  is  obvious. 

The  fossils  throughout  the  dark  clays  are  in  a  very  good  state 
of  preservation  though  the  clays  are  very  wet,  and  this  which 
much  increases  their  tenaceous  character  also  greatly  increases 
the  difficulty  in  procuring  specimens  without  damage,  and  it  is  of 
very  little  use  to  attempt  to  clean  the  specimens  for  purposes  of 
identification  until  they  have  dried  considerably. 

A  few  remarks  on  some  of  the  fossils  might  not  be  out  of  place. 
Two  of  the  species  namely,  Waldheimia  divaricata^  and  Peris- 
ternia  Morundiana^  have  hitherto  only  been  obtained  from  the 
River  Murray  Clifis,  and  it  is  a  very  interesting  fact  to  find  them 
also  in  this  locality.  There  can  be  no  doubt  whatever  about 
these  identifications,  as  they  have  been  carefully  compared  with 
actual  specimens  from  the  typical  locality. 

Pecten  dichotomalis  is  an  interesting  shell  which  is  at  present 
only  recorded  from  Schnapper  Point  and  the  Gellibrand  River 
and  is  not  particularly  common  at  either  of  these  localities. 

A  new  Fusus  should  be  noted,  examples  of  which  have  also 
been  obtained  from  Schnapper  Point.  This  remarkable  shell  will 
no  doubt  form  the  type  of  a  sub-genus  as  it  possesses  such  marked 
characters  of  its  own,  the  whorls  are  wholly  disjoined,  the  canal 
is  almost  closed,  and  the  whole  shell  roughly  speaking  is  some- 
what like  the  columella  of  some  fusoid  shell  divested  of  the 
whorls,  the  embryonic  whorls  are  however  in  contact  and  are 
terminated  by  a  projecting  apex. 

Some  specimens  of  a  new  species  of  Phos  were  obtained  which 
show  strong  affinities  to  the  undescribed  species  occurring  at 
Spring  Creek,  but  owing  to  the  fact  that  the  Spring  Creek 
examples  are  not  in  a  very  good  condition  nothing  very  definite 
about  their  identity  can  be  said  at  present.     The  new  species  of 
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Voluta  are  worth  mention.  The  first  is  a  shell  of  the  type  of  V. 
lirata,  Johnston,  but  it  differs  from  this  species  in  many  points, 
amongst  others  the  absence  of  cost®  is  conspicuous. 

The  second  shell  is  identical  with  a  new  species  occurring  at 
Spring  Creek,  which,  in  the  adult  form  is  quite  sevett  inches  in 
length  with  a  characteristic  long  and  slender  spire  terminated  by 
an  embryo  with  a  markedly  exsert  tip. 

The  third,  though  an  incomplete  example,  i^iows  sufficient 
characters  to  designate  it  a  new  species  with  certain  affinities  to 
an  undescribed  species  from  Muddy  Creek,  which  is  related  to  V. 
^ephensi^  Johnston,  of  Table  Cape. 

The  fourth  species  belongs  to  the  sub-genus  Volutoconus  and 
has  its  nearest  ally  in  V.  conoidea,  but  it  is  readily  distinguishable 
£rom  this  species  as  the  spire  is  much  shorter  and  t^e  whorls 
more  tumid. 

Cyprcea  Mulderi^  Tate,  is  a  shell  we  were  not  at  all  sorry  to 
see  turn  up,  as  the  only  two  examples  previously  found  were 
obtained  in  sinking  a  deep  well  in  Belmont.  The  type  spe^men 
is  in  the  Adelaide  University  Museum  and  the  second  one  is  the 
property  of  Mr.  Mulder  of  Geelong.  Two  additional  examples 
were  obtained. 

A  small  and  very  pretty  undescribed  species  of  Nautilus 
turned  up,  which  is  apparently  identical  with  the  one  occurring  at 
the  Gellibrand  River  and  Muddy  Creek. 

The  amount  of  disturbance  in  eocene  strata  as  shown  here  is 
apparently  unparalleled  in  Southern  Australia  and  is  evidently 
merely  local.  The  polyzoal  rock  in  M*Cann's  quarry  at  Waurn 
Ponds  dips  S.  10°  E.  at  3**  or  4**.  The  sandy  limestones  at  Belmont, 
on  the  river  bank  just  above  Barwon  bridge,  dip  E.  40°  S.  10°, 
While  between  these  two  localities  in  the  bed  of  the  Waurn 
Ponds  Creek,  about  300  yards  below  where  the  Geelong  to  Colac 
road  crosses  it,  the  dip  is  N.  25°  W.  7°.  The  Muddy  Creek  beds 
are  stated  by  Mr.  J.  Dennant*  to  be  horizontaly  while  Professor 
Tate,  speaking  generally  of  the  Older  Tertiaries  of  Southern 
Australia,  saysf  tTiat  "  for  the  most  part  secular  elevation  of  the 
Older  Tertiary  sea  bed  has  been  of  small  amount  and  uniform." 

•  Trans.  Roy.  Soo.  S.A.,  1888,  p*  33.  t  Proo.  Roy.  Soc.  N.S.W.,  1888,  p.  241. 
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An  instance  of  a  high  dip  in  older  tertiary  strata  is  however 
recently  quoted  by  Mr.  T.  S.  Hart*  as  occurring  on  the  clifF- 
section  near  Mentone,  and  is  given  as  S.  20°  E.  at  30°,  with 
fractures  and  slight  faulting.  The  rest  of  the  section  shows  a  very 
low  dip,  this  high  angle  being  noted  in  one  fold  only. 

The  high  dip,  contortion  and  the  changed  character  of  the 
small  area  of  polyzoal  rock  exposed,  point  to  subsequent  volcanic 
disturbance,  though  no  trace  of  igneous  rock  overlying  the  fossil- 
iferous  strata  was  found.  Possibly  no  great  discharge  of  solid 
material  took  place,  but  heated  gases  caused  the  slight  meta- 
morphism  of  the  limestones. 

The  Clifton  Mineral  Springs,  plentifully  charged  with  carbonic 
acid  gas,  possibly  represent  the  dying,  or  solfatara  stage,  of  this 
outburst. 

To  the  westward  of  the  Curie  wis  section,  the  Bellarine  Hills 
rapidly  drop  to  the  level  of  the  plain,  that  separates  them  from 
the  Geelong  Hills,  and  the  eocenes  disappear  from  view.  The  upper 
tertiary  beds  are  very  thick  and  apparently  form  the  greater  part 
of  the  cliffs  about  the  west  end  of  the  section,  as  the  gully 
exposures  gave  no  indication  of  the  existence  of  any  of  the  older 
beds,  but  showed  mottled  clays  sands  and  conglomerates,  and 
were,  as  far  as  we  saw,  unfossiliferous. 

As  almost  the  whole  of  the  visible  portion  of  the  eocene  beds 
of  this  section  is  exposed  only  between  tide  marks,  advantage 
must  be  taken  of  low-tides  to  thoroughly  examine  the  deposit, 
and  this  materially  shortens  the  time  available  for  work  ;  besides 
which,  only  small  portions  of  shells  are  visible  above  the  surface 
as  the  pebbles  and  pyrites  nodules  soon  destroy  the  projecting 
portions  of  the  fossils.  The  clay  beds,  as  at  Mornington,  are 
inhabited  by  great  numbers  of  Barnea  australasiae  and  B.  similis. 
One  peculiar  feature  of  the  beach  is  the  manner  in  which  the  sea- 
weed and  shells  are  consolidated  into  a  peaty  mass,  the  pieces  of 
wood  enclosed  looking  like  lignite. 

A  note  on  the  \  sheet  (23  S.W.)  states  that  a  shaft  to  the  east 
of  Fenwick's  Gully  showed  61  feet  of  ferruginous  sands  and  clays 
overlying  seven  feet  of  black  sandy  clay  with  nodules  of  pyrites  and 
fragments  of  lignite.     This  latter  is  called  *  miocene,^  presumably 

*  Vict.  Nat.,  vol.  ix.,  p.  157. 
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as  it  was  thought  to  resemble  the  other  plant  beds  of  the  colony 
which  are  ascribed  to  that  age.  Now  these  plant  beds  at 
Flemington,  Berwick,  Dargo  High  Plains  and  other  places* 
where  they  are  associated  with  the  Older  Volcanic  rock,  underlie 
it.  However  there  are  certainly  good  grounds  for  doubting  the 
age  ascribed  to  the  volcanic  rock.  At  Flinders,  a  small  patch  of 
polyzoal  rock  lies  on  the  deeply  eroded  surface  of  the  igneous 
series.  The  limestone  being  crowded  with  foraminifera  such  as 
Amphistegina  (very  common)  Operculina  and  Orbitoides  shows 
an  approach  in  character  to  the  Orbitoides  limestone  which  we 
showed^  lay  at  the  base  of  the  Moorabool  Valley  beds.  At 
Eagle's  Nest,  near  Airey's  Inlet,  the  so  called  miocene  also,  as 
shown  by  tl  e  sections  of  the  Survey,  overlies  the  volcanic  rock. 
Palseontological  evidence  is  gradually  accumulating  to  show  that 
the  ferruginous  beds  of  Royal  Park,  near  Melbourne,  also  belong 
to  the  eocene  series,  and  these  beds,  as  the  cutting,  for  instance,  in 
the  park  shows,  lie  also  on  the  deeply  eroded  surface  of  the 
volcanic  rock.  Here  at  Curlewis,  we  show  the  same  sequence. 
SelwynJ  says  that  "the  products  of  both  volcanic  periods  are 
often  contemporaneous,  and  interstratified,  with  the  marine 
limestones."  The  only  specific  instances  we  can  find  quoted  of 
this  intercalation,  in  reference  to  the  Older  Volcanic,  are  the 
Maude  sections  on  the  Moorabool  River,  and  Sutherland's  Creek. 
As  a  rule  then,  there  has  been  a  considerable  lapse  of  time 
between  the  volcanic  flows  and  the  deposition  of  the  marine 
eocene  beds.  Should  the  Survey  reading  of  the  Maude  section 
prove  the  correct  one,  some  subdivision  of  the  Older  Volcanic 
series  will  be  required,  as  a  rock,  the  surface  of  which  is  deeply 
eroded  before  being  covered  with  a  marine  deposit,  can  hardly  be 
ascribed  to  the  same  age  as  a  sheet  intercalated  with  the  latter. 
That  the  officers  of  the  Survey  have  felt  the  need  of  some  such 
division  is  shown  by  the  legend  attached  to  the  older  volcanic 
rock  of  the  Bellarine  Hills  {\  sheets  23  N.E.  and  23  S.E.) 
namely  *  miocene  or  older.'  That  it  certainly  is  older  is  shown 
by  the  fact  that  the  clays  which  are  marked  as  miocene  on  the 
map,  but  which  were  subsequently  stated  by  Prof.  McCoy  to  be 
01igocene,§  distinctly  overlie  it.     The  lower  tertiary  beds  of  this 

*  Murray,  Geol.  and  Phys.  Geog.  of  Vict.,  p.  104,  et  seg. 

t  Proc.  Roy.  Soc.  Vict.,  vol.  iv.,  N.S.,  p.  11. 

/  iJxhib.  Essajs,  1866,  p.  31.       §  Prod.  Pal.  Vic,  Dec.  iv.,  p.  26. 
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area  are  clearly  of  the  same  age  as  the  typical  eocenes  of  Muddy 
Creek.  The  plant  beds  then  must  come  in,  either  at  the  base  of 
the  eocene  series,  or  may  possibly  be  even  of  cretaceous  age. 

Professor  Tate  has  already  indicated  his  discovery  in  South 
Australia  of  beds  containing  plant  remains,  which  were  orginally 
referred  to  Miocene  age,  occurring  in  conjunction  with  marine 
Cretaceous  fossils,  giving  us  a  somewhat  parallel  case  to  the 
famous  Laramie  Beds  of  North  America.  In  the  vicinity  of 
Adelaide,  beds  containing  carbonaceous  matter  are  also  known  to 
occur  directly  underlying  the  Eocene  Tertiary  as  proved  by  the 
Adelaide  bore. 

Plant  beds  are  extensively  developed  in  New  South  Wales,  and 
Wilkinson*  states  that  they  show  "  a  perfect  resemblance  to  the 
Lower  Miocene  leaf  beds  of  Bacchus  Marsh  in  Victoria ;  some  of 
the  impressions  in  the  form  seem  to  be  undistinguishable  from 
the  Victorian  fossils."  Some  of  the  New  South  Wales  plant  beds 
have  been  referred  by  Baron  von  Ettingshausenf  to  eocene  age, 
apparently  solely  based  upon  the  plant  remains  themselves.  The 
discussions  on  the  age  of  the  New  South  Wales  coal  series  and  of 
the  Laramie  Beds  of  North  America,  go  to  show  that  very  little 
weight  can  be  attached  to  the  evidence  aflforded  by  terrestrial  or 
freshwater  forms  of  life.  The  evidence  which  has  been  obtained 
in  South  Australia  and  Victoria  is  of  a  more  definite  nature,  and 
at  present  seems  to  point  to  the  Cretaceous  age  of  the  older 
deposits  containing  plant  remains. 

From  Clifton  Springs  to  Lake  Connewarre,  the  surface  is 
covered  everywhere  with  a  thick  mantle  of  Upper  Tertiary  rocks, 
consisting  of  clays,  loose  sands  and  quartz  gravels.  Along  the 
lake  margin,  and  extending  some  distance  inland,  ferruginous 
grits  are  the  almost  universal  representatives  of  these  beds. 
They  are  of  a  dark-brown  hue,  coarse  grained,  fairly  hard,  and 
afford  the  common  road  metal  of  the  southern  part  of  the  district. 
About  a  mile  N.E.  of  Drysdale  occurs  a  coarse  sandstone  with  a 
siliceous  cement  which  is  used  as  road  metal  near  Portarlington. 
The  quartz  is  glassy  and  in  some  cases  shows  crystalline  faces. 
The  rock  is  of  a  whitish  colour,  somewhat  cavernous,  the  cavities 
being  sometimes  coated  with  limonite. 

♦  Notes  on  the  Geology  of  K.S.W.,  1882,  p.  66. 

t  Mem.  Geo.  Surv.  N.8.W.,  Pal.  No.  2.    Contributions  to  the  Tertiary  Flora  of  Australia, 
1888,  p.  7.  •  ^^ 


20         Proceedings  of  the  Royal  Society  of  Victoria. 

From  near  the  place  at  which  the  Barwon  enters  the  lake,  to 
the  south  end  of  Kissing  Point,  which  is  the  Southern  termination 
of  Leopold  Hill,  basalt  flanks  the  hill  but  does  not  rise  much 
above  the  level  of  the  lake.  It  is  clearly  a  severed  portion  of  the 
flow  forming  the  plain  to  the  south  and  west  on  the  southern  side 
of  the  lake.  At  Barwon  Heads,  the  same  rock  is  seen  to  be  over- 
lain by  the  Dune  limestone  of  Mount  Oolite,  and  is  referred  on 
the  \  sheet  to  Mount  Duneed. 

At  the  south  end  of  Kissing  Point,  and'  overlying  the  basalt, 
occurs  a  bed  of  shells  consisting  of  large  oysters  and  Barbatia 
trapezia.  It  is  about  20  feet  above  the  lake  level  and  is  possibly 
a  native  shell-mound. 

The  great  mass  of  the  hill  at  this  point  is  formed  of  a  peculiar 
sandy  limestone,  in  which  no  identifiable  fossils  could  be  detected. 
The  officers  of  the  Survey,  in  default  of  fossils,  refer  it  doubtfully 
to  miocene  age.  In  appearance  it  somewhat  resembles  a  dune 
limestone,  though  as  we  could  not  find  a  good  section,  we  could 
not  detect  any  false  bedding  in  it.  A  similiar  rock  is  marked  as 
occurring  at  Bald  Hill  across  the  lake,  but  we  did  not  visit  it. 
We  could  not  come  to  any  conclusion  about  the  age  of  this  laipk, 
but  have  not  seen  any  eocene  strata  which  resemble  it  closely. 

From  Campbell's  Point  to  the  north-west  corner  of  the  lake, 
gray  clays  constantly  appear  on  the  beach  floor,  and  are  overlain 
by  yellow  earthy  limestone  just  above  water  level.  Apparently 
the  beds  do  not  rise  to  any  height  on  the  cliffs  as  we  saw  no- 
exposure  anywhere. 

Fossils    from    Point    Campbell. 

Class ^  Actinozoa. 

Order,  Zoantharia. 

Balanophyllia  Australiensis,  Duncan. 

Class,  Polyzoa, 

Numerous  genera  and  species. 

Class,  Lamellibranchiata. 
Ostrea  sp. 

Dimya  dissimilis,  Tate. 
•  Nucula  Atkinsoni,  Johnston. 
Limopsis  Belcheri,  Adams  and  Reeve. 
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Pectunculus  laticostatus,  Quoy  and  Gaimard. 

CucuUsea  Coiioensis,  McCoy. 

Crassatella  Dennanti,  Tate. 

Cardita  polynema,  Tate. 

Chione  sp.  (?) 

Corbula  ephamilla,  Tate. 
„        pixidata,  Tate. 
Class^   Gastropoda. 

Triton  Woodsii,  Tate. 

Fusus  senticosus,  Tate. 

Fasciolaria  exilis,  Tate. 

Dennantia  Ino,  T.  Woods. 

Dolichotoma  atractoides,  Tate,  m.s. 

Conus  heterospira,  Tate. 

Cyprsea  sp.  (?  platypyga). 

JN^atica  polita,  T.  Woods. 

Solarium  acutum,  T.  Woods. 

Turritella  platyspira,  T.  Woods. 

Vermetus  conohelix,  T.  Woods. 
„         sp. 

Cerithium  crebarioides,  T.  Woods. 
Class,  Scaphopoda. 

Entalis  Mantelli,  Zittel. 
„        subfissura,  Tate. 
Class,  Pisces. 

Otoliths. 


Fossils  from  Point. 
Summary. 

Campbell. 

Class. 

No.  of 
Species. 

Actinozoa 
Lamellibran  chiata 
Gastropoda 
Scaphopoda 
Pisces    - 

- 

1     1     i   1   1   1   1 

1 

11 

13 

2 

1 

Total      - 

28 
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From  here  to  Fenwick's  Gully,  oiily  Upper  Tertiary  beds  were 
seen  along  the  shore.  On  following  up  the  gully  the  yellow 
earthy  limestone,  which  forms  the  upper  portion  of  the  eocenes 
in  the  Geelong  district,  was  seen  outcropping  frequently.  It  is 
overlain  by  a  white  earthy  travertin,  which  is  derived  from  it, 
and  is  burned  for  lime  in  the  district.  To  the  north  of  the 
Queenscliff  Road,  is  a  quarry  on  the  side  of  the  gully,  which  has 
for  many  years  supplied  the  road  with  metal. 

The  hard  rock  occurs  in  narrow  irregular  bands,  varying  from 
a  foot  to  a  few  inches  in  thickness.  The  rest  of  the  deposit 
consists  of  yellow  earthy  limestone  of  a  softer  texture.  The  hard 
bands  are  composed  of  a  fawn-coloured,  granular,  siliceous  lime- 
stone which  rings  under  the  hammer  and  breaks  with  a  clean 
sharp  fracture.  Sir  Richard  Daintree,  who  analysed  it,  states  its 
composition  to  be  as  follows*. 

Carbonate  of  lime            ...  ...  75*20 

„          „  magnesia    ...  ...  3*00 

Silica                ...             ...  ...  15*79 

Alumina  and  peroxide  of  iron  ...  3*00 


96-99 


The  following  are  the  fossils  obtained  from  this  locality,  owing 
however  to  the  very  hard  nature  of  the  rock,  it  is  a  somewhat 
difficult  matter  to  collect  any  number  of  specimens. 

Placotrochus  deltoideus,  Duncan. 

Lovenia  Forbesi,  Duncan. 

Dimya  dissimilis,  Tate. 

Marginella  propinqua,  Tate. 

?  Ancillaria  sp. 

Cyprsea  sp.  (cast  probably  leptorphyncha). 

Turritella  sp. 

From  an  inspection  of  the  above  list,  the  horizon  to  which 
these  rocks  belong  will  be  readily  recognised  as  eocene. 

Between  the^mouth  of  the  gully  and  Ocean  Grove  the  \  sheet 
(29  N.W.)  marks  a  continuous  outcrop  of  lower  tertiary  strata. 
Although  we  followed  the  margin  of  the  lake  between  these  two 

♦  Selwyn  and  Ulrich,  Ex.  Essays,  1866,  pp.  35  and  73. 
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points,  the  time  at  our  disposal  was  too  short  for  any  detailed 
examination,  and  we  saw  no  exposure  of  these  beds  till  we  neared 
Ocean  Grove.  The  hills  are  covered  with  a  thick  deposit  of 
ferruginous  grits,  quartz  gravels  and  mottled  clays  while  still 
more  recent  deposits  from  Ibhe  beach  of  the  lake.  Near  Ocean 
Grove  a  well  sinking  on  the  flat  showed  that  the  earthy  limestone 
lay  at  no  great  distance  beneath  the  surface.  The  sea  cliff  gave 
a  section  showing  an  earthy  sandy  limestone  varying  in  colour 
from  yellow  to  brown  and  containing  flakes  of  black  mica. 
After  spending  considerable  time  in  endeavouring  to  obtain  some 
fossils  from  the  limestone  which  crops  out  on  the  cliff-face  just 
below  the  Coffee  Palace,  we  managed  to  get  Terebratulina 
Davidsoni^  (Eth.  fil.),  fragments  of  Echinoderms  and  of  a  species 
of  pecten. 

The  same  rock  crops  out  on  the  sandy  shore  of  the  beach  below 
high  water  mark,  and  Mir.  J.  Bracebridge  Wilson  stated*  that  he 
has  dredged  up  fragments  of  it  at  some  distance  off  the  shore 
here.  Eocene  fossils  are  occasionally  washed  ashore  on  tne  beach 
a  couple  of  miles  west  of  Barwon  Heads,  where  one  of  us  has 
found  about  half-a-dozen  specimens  while  gathering  recent  shells. 

We  have  to  express  our  indebtedness  to  the  collecting  of  Mr. 
Mulder  of  Geelong  for  some  of  the  information  as  regards  the 
fossils  from  Belmont. 


REFERENCES    TO    SKETCH    MAP. 

(Plate  I). 

1.  Number  1  station.  ) 

2.  Number  2  station.  /  '^''^  ^'"'^^^^  ««*'*^°''- 

3.  Kissing  Point. 

4.  Campbell's  Point. 

5.  Quarry,  Fenwick's  Gully. 

6.  Cliff  section.  Ocean  Grove. 

7.  Mount  Colite. 


•  Proc.  Roy.  Soc.  Vic,  vol.  ir.,  N.S.,  p.  281  (disciutiion). 


Art.    II. —  The    Lizards   indigenous   to     Victoria, 

(With  Plate  II.) 

By  A.  H.  S.  Lucas,  M.A.,  B.Sc,   and  C.  Frost,   F.L.S. 

[Eead  13th  April,  1893]. 

The  arrangement  which  we  have  adopted  is  that  foUowied  by 
Mr.  G.  A.  Boulenger  in  the  Catalogue  of  the  Lizards  in  the 
British  Museum^  2nd  Edition,  London,  1885.  The  characters  of 
the  Families,  of  the  Genera,  and  of  most  of  the  Species  have  been 
taken  from  that  work,  in  some  cases  verbatim,  and  in  others  in 
a  slightly  modified  form.  In  all  cases  we  have  carefully  verified 
the  descriptions  by  the  examination  of  as  many  specimens  as  we 
could  obtain,  and  the  modifications  and  additions  which  we  have 
made  have  been  suggested  by  our  own  observations,  frequently 
made  upon  the  living  animals.  We  have  included  all  the 
information  which  we  have  been  able  to  gather  as  to  the  habits 
and  the  distributions  of  the  lizards.  The  colouration  of  adult 
lizards  we  find  to  vary  within  wide  limits  in  the  case  of  many  of 
the  species,  but  the  colour  and  pattern  of  the  adults  can  often  be 
explained  and  understood  if  considered  as  derived  from  the 
colour  and  pattern  of  young  individuals,  in  which  they  are 
usually  much  more  marked  and  constant.  We  have  therefore, 
when  able,  described  in  some  detail  the  colouration  of  young 
specimens.  We  have  had  the  advantage  of  studying  all  the 
specimens  preserved  in  the  National  Museum  of  Victoria,  and  we 
have  to  acknowledge,  gratefully,  the  kindness  and  courtesy  of  Sir 
Frederick  McCoy  in  placing  the  collection  at  our  disposal  for 
examination.  We  desire  also  to  thank  the  following  gentlemen 
who  have  assisted  us  in  obtaining  material  :  Professor  W.  B. 
Spencer,  Dr.  Dendy,  C.  French,  Esq.,  F.L.S.,  Dudley  Le  Souef, 
Esq.,  Assistant  Director  of  the  Melbourne  Zoological  Gardens, 
W.  von  Fremersdorff,  Esq.,  Director  of  the  Maryborough  School  of 
Mines,  Thomas  Steel,  Esq.,  F.C.S.,  the  Rev.  E.  H.  Hennell, 
Geo.  Lyell,  Junr.,  Esq.,  C.  C.  Brittlebank,  Esq.,  F.  Reader,  Esq., 
C.  French,  Junr.,  Esq.,  G.  Morton,  Esq.,  C.  Martin,  Esq.,  H. 
Giles,  Esq.,  and  R.  Embleton,  Esq. 
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GECKONID^. 
Characters  op  the  Family. 

External  Form, 

Head  and  body  more  or  less  depressed,  sometimes  bordered  by 
cutaneous  expansions.  Tongue  fleshy,  moderately  elongate,  very 
feebly  incised -anteriorly,  capable  of  protrusion  out  of  the  mouth. 

Tail  presenting  almost  every  possible  shape,  sometimes  prehen- 
sile, almost  always  extremely  fragile  and  rapidly  reproduced. 
If  reproduced  it  generally  assumes  an  abnormal  form  and  scaling. 

Limbs^  both  pairs  well  developed,  pentadactyle.  The  digits 
vary  considerably  and  furnish  the  characters  upon  which  the 
systematic  arrangement  is  based. 

£ye  and  Ear, — The  eye  generally  large,  with  vertical  pupil, 
covered  as  in  Snakes,  by  a  transparent  lid  under  which  it  moves 
freely,  the  valvular  lids  being  in  most  cases  rudimentary.  The 
tympanum  usually  more  or  less  exposed. 

Teguments, 

Skin  nearly  always  soft,  with  numerous  tubercles  or  granules 
on  the  dorsal  surface,  and  small,  imbricated,  cycloid  or  hexagonal 
scales  on  the  ventral  surface.  Plate-like  scales  of  the  head  only 
around  the  margin  of  the  gape.  The  skin  of  the  head  usually 
free  from  the  skull -bones. 

Endo-skeleton, 

Skull  generally  much  depressed,  with  thin  bones.  Distinct 
nasals.  Jugal  rudimentary,  the  orbit  not  being  bounded  poster- 
iorly by  a  long  arch.  No  postfronto-squamosal  arch.  Pterygoids 
widely  separated,  without  teeth.  A  columella  cranii.  Mandible 
of  five  bones,  the  angular  and  articular  having  coalesced. 

Teeth  pleurodont,  small,  numerous,  closely  set,  with  long, 
slender,  cylindrical  shaft  and  obtuse  point.  The  new  teeth 
hollow  out  the  base  of  the  old  ones. 

Vertebra  amphiccelous.  Ribs  long,  and  so  prolonged  as  to  form 
more  or  less  ossified  hoops  across  the  whole  abdominal  region. 

Limb-arches. — Clavicle  dilated,  perforated  proximally.  Inter- 
clavicle  subrhoniboidal  to  cruciform.  Bones  of  the  limbs,  including 
those  of  the  digits;  well  developed. 
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Mode  of  reproduction. 
Oviparous.     Eggs  round,  with  a  hard  shell. 

Gymnodactylus,  Spix. 

Digits  not  dilated,  clawed,  cylindrical  or  slightly  depressed  at 
the  base ;  the  two  or  three  distal  phalanges  compressed,  forming 
an  angle  with  the  basal  portion  of  the  digits ;  the  claw  between 
two  enlarged  scales,  (a  superior  and  an  inferior),  of  which  the 
inferior  is  more  or  less  deeply  notched  under  the  claw;  digits 
inferiorly  with  a  row  of  more  or  less  distinct  transverse  plates. 

Body  variously  scaled.  Pupil  vertical.  Males  with  or  without 
prseanal  or  femoral  pores. 

The  genus  as  defined  ranges  over  Australia ;  the  islands  of  the 
Pacific ;  Tropical  America ;  the  borders  of  the  Mediterranean ; 
Southern  Asia.  The  species  with  greatly  swollen  or  broadened 
tails,  forming  the  section  Phyllurus^  Fitzing,  are  confined  to 
Australia. 

Gymnodactylus  miliusii,  Bory. 

Phyllurus  miliusii^  Gray,  Cat.,  p.  176. 

Phyllurus  miliusii^  Bory  de  St.  Vincent,  Diet.  Hist.  Nat.  vii., 
p.  183,  pi. — fig.  1  ;  Gray,  Zool.  Erebus  and  Terror,  pi.  xvii.,  fig.  2  ; 
McCoy,  Prodr.  Zool.  Vict.,  pi.  132. 

Cyrtodactylus  nilii^  Gray,  Griflf,  A.K.  ix.  Syn.,  p.  52. 

Gymnodactylus  miliusii,  Dum.  and  Bibr.  iii.,  p.  430,  pi.  xxxiii., 
^g,  1 ;  Peters,  Mon.  Berl.  Ac,  1863,  p.  229. 

Gymnodactylus  (Anomalurus)  miliusii,  Fitz.  Syst.  Kept.,  p.  90. 

Description, — "  Head  large  oviform  ;  snout  a  little  longer  than 
the  diameter  of  the  orbit,  as  long  as  the  distance  between  the  eye 
and  the  ear-opening;  forehead  and  loreal  region  concave;  ear- 
opening  elliptical,  vertical,  about  three-fifths  the  diameter  of  the 
eye.  Body  moderate.  Limbs  long,  slender ;  digits  rather  short, 
subcylindrical.  Snout  covered  with  granules  of  unequal  size ; 
hinder  part  of  head  with  minute  granules  intermixed  with  round 
tubercles ;  rostral  subquadrangular,  three  times  as  broad  as  high  ; 
nostril  directed  posteriorly,  separated  from  the  rostral  and  first 
labial  by  two  nasals ;  labials  small,  eleven  to  fourteen  upper  and 
ten  to  twelve  lower ;   mental  broadly  trapezoid  ;   no  regular  chin- 
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shields ;  gular  granules  minute.  Body  and  limbs  covered  above 
with  small  granules  intermixed  with  small  round  conical 
tubercles;  belly  covered  with  flat  granules.  Tail  short,  thick, 
swollen,  and  nearly  as  broad  as  the  body  in  its  anterior  half, 
depressed,  tapering  to  a  fine  point  posteriorly ;  it  is  covered  with 
small  granules,  and,  on  the  upper  surface,  small  conical  tubercles 
arranged  in  transverse  series.  Colour, — Chestnut-brown  above, 
with  white  cross  bands  on  the  back  and  tail;  head  and  limbs 
white-spotted ;  lower  surfaces  white. 

Total  length 

Head 

Width  of  head    . 

Body 

Fore-limb 

Hind-limb 


Tail 


135 

mm. 

25 

19 

65 

36 

43 

55 

" — Boulenger. 


Distribution, — Victoria  :  Bendigo,  Kangaroo  Flat,  Castle- 
maine,  Mount  Tallangower  (Melb.  Museum) ;  Maryborough, 
Dimboola,  Baringhup  (L.  and.  F.). 

Range  outside  Victoria. — Western  Australia  (Melb.  Mus.) ; 
Sydney,  Champion  Bay,  N.W.  Australia  (Brit.  Mus.). 


Phyllodactylus,  Gray. 

Digits  more  or  less  slender,  free,  all  clawed,  with  transverse 
lamellae  or  tubercles  inferiorly ;  the  extremity  more  or  less 
dilated,  with  two  large  plates  inferiorly,  separated  by  a  longi- 
tudinal groove  in  which  the  claw  is  retractile ;  the  distal  expansion 
covered  above  with  scales  strongly  differentiated  from  those  on 
the  basal  portion  of  the  digit. 

Upper  surfaces  covered  with  juxtaposed  scales,  uniform  or 
intermixed  with  larger  tubercles;  abdominal  scales  generally 
imbricate. 

Pupil  vertical. 

Males  with  neither  prseanal  nor  femoral  pores. 

The  genus  extends  over  Australia ;  Africa ;  islands  of  the 
Mediterranean ;  Tropical  America. 
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Phyllodactylus  marmoratus,  Gray. 

Diplodactylus  marmoratus^  Gray,  Cat.,  p.  149. 

Diplodactylus  marmoratus^  Gray,  Zool.  Erebus  and  Terror,  pi. 
XV.,  fig.  6;  McCoy,  Prodr.  Zool.  Vict.,  pi.  132. 

Phyllodactylus  porphyreus^  part,  Dum.  and  Bibr.  iii.,  p.  393. 

Phyllodactylus peroniiy  Fitz.  Syst.  Rept.,  p.  95. 

Description, — "Head  oviform,  much  longer  than  broad;  snout 
rounded,  a  little  longer  than  the  distance  between  the  eye  and 
the  ear-opening,  once  and  two-fifths  the  diameter  of  the  orbit ; 
forehead  very  slightly  concave  ;  ear-opening  small,  roundish  or 
oval,  its  diameter  one-third  to  one-half  that  of  the  eye.  Body 
rather  elongate  ;  limbs  moderate.  Digits  not  much  depressed ; 
digital  expansions  moderate,  rounded,  subtrapezoid ;  the  diameter 
of  the  disk  of  the  fourth  toe  equals  two-thirds  the  diameter  of 
the  eye ;  the  slender  part  of  the  digit  with  regular  transverse 
lamellae  inferiorly,  which  are  broken  up  into  small  scales  a  short 
distance  in  advance  of  the  distal  expansion ;  seven  or  eight 
entire  lamellae  under  the  fourth  toe.  Upper  surfaces  covered 
with  uniform  small  granules,  largest  on  the  snout,  smallest  on 
the  hinder  part  of  the  head.  Rostral  pentagonal  or  hexagonal, 
the  posterior  angle  being  truncate,  the  latero-superior  angles 
touching  the  nostril ;  the  latter  is  pierced  posteriorly  to  the 
suture  of  the  rostral  and  first  labial,  and  between  the  latter  and 
three  nasals ;  eight  or  nine  upper  and  as  many  lower  labials ; 
mental  trapezoid  or  pentagonal,  not  larger  than  the  adjacent 
labials;  no  regular  chin-shields,  but  small  polygonal  scales, 
passing  gradually  into  the  minute  granules  of  the  gular  region. 
Abdominal  scales  moderate,  smooth  subhexagonal,  slightly 
imbricate.  Tail  long,  cylindrical,  tapering  in  its  posterior  half, 
covered  with  uniform  small  smooth  scales,  rather  large  inferiorly, 
arranged  in  rings.  Colour, — Greyish  or  reddish-brown  above, 
variegated  with  dark-brown  ;  whitish  inferiorly. 


Total  length 

119  mm. 

Head 

Width  of  head    ... 

13     „ 
10     „ 

Body 

Fore-limb 

Hind-lirab 

38   .„ 
17     „ 
21     „ 

Tail 

68     „ 

'*' — Boulenger. 
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Habits, — Usually  met  with  under  logs  and  flat  stones. 

Distribution, — Victoria:  Heathcote,  Goulburn  Valley,  Murray 
District,  Pyramid  Hill,  Gunbower,  Murchison,  Echuca,  Western 
District  (Melb.  Mus.) ;  Castlemaine,  Maryborough,  Dimboola, 
Grampians  (L.  and  F.). 

Range  outside  Victoria. — Western  Australia,  Hout  man's 
Abrolhos,  Kangaroo  Island  (Brit.  Mus.). 

DiPLODACTYLUS,  Gray. 

Digits  free,  not  dilated  at  the  base,  slightly  at  the  apex,  all 
clawed,  the  claw  retractile  between  two  plates  under  the 
extremity  of  the  digits  ;  the  basal  portion  of  the  digits  inferiorly 
with  transverse  lamellae  or  tubercles ;  the  upper  surface  of  the 
digits  covered  with  uniform  small  tubercular  scales. 

Upper  surfaces  covered  with  juxtaposed  scales,  uniform  or 
intermixed  with  larger  tubercles ;  abdominal  scales  juxtaposed. 

Pupil  vertical. 

Males  with  or  without  prseanal  pores,  without  femoral  pores. 

The  genus  extends  over  the  whole  of  Australia,  but  is  not  met 
with  outside  of  the  Continent. 

DiPLODACTYLUS  STROPHURUS,  Dum.  and  Bibr. 

Phyllodactylus  strophurus^  Dum.  and  Bibr.,  iii.,  p.  397,  pi. 
xxxii.,  fig.  1. 

Discodactylus  (Strophurus)  dumerilii^  Fitz.  Syst.  Rept.,  p.  96. 

Description. — Head  oviform,  convex ;  snout  rounded,  rather 
longer  than  the  distance  between  the  eye  and  the  ear-opening, 
longer  than  the  diameter  of  the  orbit ;  eye  large ;  ear-opening  small, 
roundish.  Body  and  limbs  moderate.  Digits  much  depressed,  with 
large  transverse  lamellae  inferiorly,  about  seven  under  the  fourth  toe, 
the  middle  ones  chevron-shaped,  the  distal  one  heart-shaped,  the 
basal  ones  divided  into  two  rounded  plates ;  the  plates  under  the 
apex  of  the  digit  large,  together  cordiform.  Upper  surfaces 
covered  with  minute  granules,  with  two  somewhat  irregular 
longitudinal  series  of  large  very  obtusely  conical  tubercles  along 
the  back  and  tail.  Rostral  pentagonal,  completely  d  vided 
medially;  nostril  pierced  between  the  rostral,  the  first  labi..l  and 
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three  or  four  nasals ;  thirteen  or  fourteen  upper  labials,  about 
the  same  number  of  lower  labials ;  mental  small,  trapezoid, 
scarcely  larger  than  the  adjacent  labials ;  no  chin-shields.  Lower 
surfaces  covered  with  small  juxtaposed  granules.  Males  with  a 
doubly  arched  series  of  eleven  to  fourteen  prseanal  pores,  and 
three  or  four  large  conical  tubercles  at  the  base  of  the  tail.  Tail 
short,  subcylindrical,  prehensile,  covered  with  small  granules ;  on 
each  side  of  its  upper  surface  the  series  of  tubercles  above- 
mentioned.  Colour, — Upper  surfaces  olive-grey,  speckled  or 
pencilled  with  black ;  tubercles  brown ;  head  with  dark  undulations 
of  which  two  are  longitudinal  on  each  side  of  the  snout,  one 
passing  through  the  eye,  the  other  meeting  its  fellow  above  on 
the  snout. 

Distribution, — Victoria :  Kewell,  near  Dimboola,  Murray 
District  (Melb.  Mus.) ;  Lake  Albacutya  (L.  and  F.). 

Range  outside  Victoria. — New  South  Wales,  Sydney  (Brit. 
Mus.). 

DiPLODACTYLUS  viTTATUS,  Gray. 

Diplodactylus  vittatus,  Gray,  Cat.,  p.  148. 

Diplodadylus  ornatus,  Gray,  Cat.,  p.  149. 

Diplodactylus  vittatus,  Gray,  P.Z.S.,  1832,  p.  40  and  ZooL 
Erebus  and  Terror,  pi.  xvi.,  tig.  3. 

Phyllodactylus  vittatus,  Dum.  and  Bibr.  iii.,  p.  400. 

Diplodactylus  fur cosus^  Peters,  Mon.  Berl.  Ac,  1863,  p.  229. 

Diplodactylus  ornatus^  Gray,  Zool.  Erebus  and  Terror,  pi.  xvi., 
tig.  2. 

Description, — "Head  short,  very  convex;  snout  rounded- 
acuminate,  measuring'  the  diameter  of  the  orbit  or  the  distance 
between  the  eye  and  the  ear-opening ;  latter  rather  small,  round. 
Body  short ;  limbs  moderate.  Digits  short,  depressed,  with  small 
apical  dilatation,  inferiorly  with  a  series  of  transversely  oval 
tubercles,  some  of  them  breaking  up  into  two  rounded  tubercles ; 
the  extremity  of  the  digit  is  raised  and  bears  inferiorly 
two  roundish  plates  separated  from  the  large  tubercles  of  the 
basal  part  by  three  or  four  rows  of  small  granules.  Upper 
surfaces  covered  with  uniform  small  granular  scales.  Bostral 
four-sided,  twice  as   broad   as  high,  with  median  cleft  above ; 
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nostril  pierced  between  tlie  rostral,  the  first  labial  and  five  or 
six  nasals,  the  anterior  or  upper  largest  and  generally  in  contact 
with  its  fellow,  the  others  granular ;  ten  or  eleven  upper  and  as 
many  lower  labials;  mental  trapezoid,  a  little  larger  than  the 
adjacent  labials ;  no  chin-shields.  Abdominal  scales  granular, 
scarcely  larger  than  those  on  the  upper  surfaces.  Tail  short, 
swollen,  root-shaped,  with  rings  of  uniform  small  squarish  scales. 
Male  with  a  small  group  of  conical  tubercles  on  each  side  the  base 
of  the  tail.  Colour, — Brown  above ;  a  light  dark-edged  festooned 
vertebral  band,  bifurcating  on  the  nape,  sometimes  broken  up 
into  angular  spots;  sides  and  limbs  with  light  spots;  lower 
surfaces  dirty-white. 


Total  length 

Head 

Width  of  head 

Body 

Fore-limb 

Hind-limb 

Tail 


88  mm. 

15 

12 

40 

19 

24 

33 


" — Boulenger. 


Habits, — This  lizard  is  usually  met  with  under  thin  flat  stones 
near  the  tops  of  mountains. 

Distribution, — Victoria :  Bendigo,  Upper  Murray,  Dimboola 
(L.  and  ¥,), 

Range  outside  Victoria. — Western  Australia,  Cha«npion  Bay, 
Houtman's  Abrolhos,  Sydney  (Brit.  Mus.) ;  Deniliquin,  New 
South  Wales  (Melb.  Mus.). 


DiPLODACTYLUS  TESSELLATUS,  Giinther. 

Stenodactylopsis  tessellatus^  Giinth.,  Zool.  Erebus  and  Terror, 
p.  16. 

Description,  — "  Head  large,  oviform,  very  convex ;  snout 
rounded,  as  long  as  the  diameter  of  the  orbit  or  the  distance 
between  the  eye  and  the  ear-opening  ;  latter  small,  round.  Body 
short;  limbs  long,  slender.  Digits  rather  long,  slender,  feebly 
^  depressed,  not  dilated  at  the  end,  inferiorly  with  small  granules ; 
apical  plates  small,  oval.  Head  with  small  granular  scales ; 
rostral  four-sided,  emarginate  aibove,  more  than  twice  as  broad  as 
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high,  with  trace  of  median  cleft;  nostril  pierced  between  the 
rostral,  the  first  labial,  and  six  nasals;  latter,  anterior  large, 
posterior  very  small  granules  ;  nine  upper  and  ten  lower  labials  ; 
mental  elongate,  not  larger  than  the  adjacent  labials ;  no  chin- 
shields.  Back  covered  with  flat  tessellated  juxtaposed  scales, 
much  larger  on  the  middle  of  the  back.  Abdominal  scales  flat,, 
subimbricate,  not  half  the  size  of  the  larger  dorsal  scales.  Male 
with  a  group  of  conical  tubercles  on  each  side  of  the  base  of  the 
tail.  Colour. — Greyish-white  above,  with  faint  irregular  brownish 
variegation ;  white  beneath. 

Total  length         ...  ...  69  mm. 

Head 

Width  of  head 

Body 

Fore-limb 

Hind-limb 

Tail 


Distributio?i.  —  Victoria  :     Kewe 


14 

9 

34 

- 

19 

23 

21 

" — Boulenger. 

1,    near   Dimboola,    Western 


District  (Melb.  Mus.) ;  Dimboola  (L.  and  F.) 

Gehyra,  Gray. 

Digits  strongly  dilated,  free  or  webbed  at  the  base,  inferiorly 
with  undivided  or  medially  divided  transverse  lamellae ;  distal 
phalanges  free,  elongate,  compressed,  clawed,  raised  from  within 
the  extrentity  of  the  dilatation  ;  inner  digits  without  free  distal 
phalange,  clawless,  or  with  a  very  indistinct  retractile  claw. 

Upper  surfaces  covered  with  granular  scales ;  belly  with 
cycloid  imbricated  scales. 

Pupil  vertical. . 

Male  with  femoral  or  prseanal  pores. 

The  genus  extends  over  the  East  Indies ;  Australia ;  islands  of 
the  Indian  and  South  Pacific  Oceans;  while  one  species,  Cr. 
mutilaia^  Wiegm.,  reaches  Western  Mexico. 


Gehyra  variegata,  Dum.  and  Bibr. 

Feripia  variegata^  Gray,  Cat.,  p.  159. 

Heniidactylus  variegatus,  Dum.  and  Bibr.,  iii.,  p.  353. 
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Peropus  {Dactyiqperus)  variegatus,  Fitzing,  Syst.  Rept.,  p.  1 03. 

Ferijfiia  torresiana,  attnther,  A.M.N.H.  (4),  xix.,  1877,  p.  415. 

Description, — "  Head  longer  than  broad ;  snout  longer  than 

the  distance  between  the  eye  and  the  ear-opening,  about  once  and 

a  half  the  diameter  of  the  orbit ;  forehead  with  a  median  groove ; 

ear-opening     moderately     large,     suboval.       Body     and     limbs 

moderately  elongate,  depressed,  without  cutaneous  folds.     Digits 

short,  free  or  with  a  very  slight  rudiment  of  web :  the  inferior 

lamellae  angular,  divided  by  a  median  groove.     Tail  depressed, 

tapering,  the  sides  rounded.     Upper  surfaces  and  throat  covered 

with  very  small   granular   scales ;    abdominal   scales   moderate. 

Rostral  quadrangular,  broader  than  high,  with  a  median  cleft 

superiorly;  nostril  pierced  between  the  rostral,  the  first  labial, 

and  three  nasals;   seven  to  nine  upper  and  six  to  eight  lower 

labials ;  mental  moderat-ely  large,  pentagonal ;   chin-shields  three 

pairs,  inner  largest,  elongate,  outer  small,  frequently  broken  up 

into  small  scales ;  these  shields  considerably  shorter  than  in  G. 

mutilata.     The  upper  surface  of  the  tail  covered  with  very  small 

flat   scales,    the  lower  surface  with   a   median   series   of   large 

tralisversely  dilated  scales." — Boulenger. 

A   short    angular   series   of    prseanal   pores,    ten    to   sixteen 
altogether  (in  the  males). 

Colouration  of  half-grown  specimen  (in  spirit). — Greyish-lavender 
above,  browner  on  the  head  and  limbs,  with  a  pattern  formed  by 
darker  narrow  longitudinal  and  transverse  wavy  bands.  One  of 
these  bands  commences  at  the  nostril,  passes  along  the  canthus 
rostralis  and  over  the  orbit,  then  curves  inwards  towards  its  fellow 
at  the  back  of  the  head ;  these  bands  are  darker  and  more 
definite  on  the  snout,  and  are  connected  by  a  transverse  band 
just  above  the  nostrils,  and  by  a  second  commissure  less  well 
defined  higher  up  on  the  snout;  the  median  surface  included 
between  the  two  curved  bands  is  vermicularly  marked  and 
spotted.  A  second  band  on  either  side  passes  along  the  side  of 
the  snout  below  the  first,  crosses  the  eye,  and  continues  as  a 
longitudinal  dorso-lateral  band  along  the  whole  length  of  the 
trunk,  becoming  indistinct  along  the  tail.  A  third  much  broken 
band  still  lower  down  on  the  side  is  indicated  by  a  streak  below 
the  orbit,  another  through  the  ear-opening,  and  by  a  fainter  more 
or  less  continuous  band  on  the  trunk  and  tail,  below  and  parallel 

D 
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to  the  dorsolateral  band.  A  number  of  transverse  wavy  bands 
are  plainly  marked  across  the  back  and  proximal  portion  of  the 
tail,  becoming  broken  up  on  the  sides  into  lines  and  spots.  The 
upper  surfaces  of  the  limbs  are  variegated  with  irregular  wavy 
bands  and  spots.  The  lower  surfaces  are  of  a  nearly  uniform 
greyish-white,  the  lamellae  of  the  digits  darker. 

In  adult  specimens  of  the  dark  markings  the  most  persistent 
are  the  two  upper  bands  on  the  sides  of  the  head  and  neck,  and 
the  bands  across  the  back. 

Distribution, — Victoria  :  A  single  half -grown  male  specimen 
(with  fourteen  prseanal  pores)  found  by  Dr.  Dendy  on  the  steam- 
boat between  Swan  Hill  and  Mildura,  which  may  have  come  on 
board  from  either  the  Victorian  or  New  South  Wales  bank  of 
the  Murray.  The  species  at  all  events  reaches  the  borders  of 
Victoria. 

Range  outside  Victoria. — Houtman's  Abrolhos,  Champion  Bay, 
Peak  Downs,  islands  of  Torres  Straits,  Murray  I.,  Sunday  I.  (Brit. 
Mus.) ;   Queensland  (L.  and  F.). 

[Since  writing  the  above,  two  specimens  of  this  lizard  have 
been  obtained  from  under  the  bark  of  a  tree  in  the  public  paYk 
at  Echuca.] 


PYGOPODID^. 
Characters  of  the  Family. 

External  Form, 

Body  elongate,  snake-like.  Tongue  fleshy,  papillose,  elongate, 
more  or  less  feebly  incised  anteriorly,  extensible. 

Tail  long  and  fragile. 

Limbs  extremely  reduced;  no  fore-limbs;  hind-limb  visible 
externally  only  as  a  scaly  flap  without  distinct  digits. 

Eye  and  Ear. — The  eye  rather  small,  with  broadly  elliptical, 
vertical  pupil,  not  protected  by  movable  lids,  usually  with  a 
circular  scaly  rudimentary  lid.  The  tympanum  either  exposed 
or  concealed  under  the  scales. 
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Teguments, 

The  body  is  covered  with  roundish,  imbricate  scales,  and  the 
head  is  more  or  less  regularly  plated  with  larger  scales.  The 
skin  of  the  head  quite  free  from  the  subjacent  skull-bones. 

Endo-skeleton. 

Skull  rather  depressed.  Prsemaxillary  single,  narrowed,  much 
produced  posteriorly  between  the  nasals.  Nasals  distinct. 
Frontal  single.  Prsefrontals  and  postfrontals  in  contact,  separ- 
ating the  frontal  from  the  orbit.  Jugal  rudimentary,  there  being 
no  postorbital  arch.  No  postfronto-squamosal  arch.  Pterygoids 
widely  separated,  without  teeth.  Mandible  of  four  bones,  the 
angular,  supra-angular  and  articular  having  coalesced. 

Teeth  pleurodont,  small,  numerous,  closely  set. 

Limb-arches, — Pectoral  arch  very  rudimentary.  The  ischium 
appears  externally  as  a  small  spur  on  each  side  behind  the  anal 
cleft.  Bones  of  hind-limb,  including  phalanges  of  five  toes, 
present  but  small. 

9 

Pygopus,  Merr. 

Parietal  bones  distinct.  Tongue  slightly  nicked  at  the  tip, 
with  rows  of  large  round  papillae  inferiorly.  Ear  exposed. 
Rudiments  of  hind-limbs  externally.  Head  with  large  symmet- 
rical plates.  Scales  cycloid-hexagonal,  imbricate,  those  on  the 
back  keeled,  the  two  median  series  on  the  belly  and  the  median 
series  under  the  tail  transverely  enlarged,  hexagonal.  Prseanal 
pores  in  both  sexes. 

The  distribution  of  this  monotypic  genus  is  the  same  as  that 
of  the  single  species,  Australia  and  Tasmania. 

Pygopus  lepidopus,  Lac^p^de. 

Fygopus  lepidopus^  Gray,  Cat.,  p.  67. 

Pygopus  squamiceps^  Gray,  Cat.,  p.  68. 

Bipes  lepidopus^  Lacep.,  Ann.  Mus.  iv.,  1804,  p.  209,  pi.  Iv.,  fig. 

1 ;  Gu^rin,  Icon.  R.  A.,  Rept.,  pi.  Ixi.,  fig.  1  ;  Duvern.  R.  A., 

Rept.,  pi.  xxii.,  vis.  fig.  2. 

d2 
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Sheltopusik  novce-hollandic^  Oppel.  Ordn.,  p.  40. 

Pygopus  lepidopus^  Merr,.  Tent.,  p.  77  ;  Giinther,  Ann.  Mag. 
N.H.  (3)  XX.,  1867,  p.  45;  McCoy,  Prodr.  Zool.  Vict.,  pi.  152, 
153. 

Hysteropus  novce-hollandice,  Dum.  and  Bibr.  v.,  p.  828,  pi.  Iv. 

Pygopus  squamiceps^  Gray,  Zool.  Erebus  and  Terror  Kept.,  pi. 
viii.,  fig.  3. 

Description, — "  Snout  scarcely  prominent,  rounded,  as  long  as 
the  distance  between  the  orbit  and   the  ear-opening;  canthus 
rostralis  obtuse  ;  eye  small,  with  rudimentary  circular  scaly  lid  ; 
ear-opening  oval,  oblique.      Tail,  when  intact,  at  least  twice  as 
long  as  the  body.     Rudimentary  hind-limbs  measuring  about  the 
distance  between  the  eye  and  the  end  of  the  snout  in  females, 
more  than  the  distance  between  the  posterior  border  of  the  eye 
and  the  end  of   the  snout  in  males.     Ten  to  fourteen  prsBanal 
pores.     Rostral  low,  from  twice  and  a  half  to  thrice  and  a  half  as 
broad  as  high  ;  nostril  between  the  first  labial  and  three  nasals, 
the  two  anterior  of  which  are  band-like  and  extend  across  the 
upper  surface  of  the  snout,  where  they  form  a  suture  with  their 
fellows,  or  are  separated  by  one  or  two  small  azygos  plates ;  a 
large  polygonal  prsefrontal,  separated  from  the  nasals  by  two  (or 
one)  pairs  of   small  transverse  plates,  its  transversely  truncate 
posterior   border   forming   a  suture  with   the  frontal,  which    is 
pentagonal  and  about  once  and  two-thirds  as  long  as  broad ;  the 
posterior  angle  of  the  latter  plate  wedged  in  between  the  pair  of 
parietals,  which    are  nearly  as   large  as   the   frontal,  and   sub- 
hexagonal  ;  sometimes  a  narrow  band-like  plate  on  the  outer  side 
of   the   parietals ;   two   large   supraorbitals ;   loreal    region  with 
numerous  small  polygonal  plates,  from  four  to  seven  in  a  row, 
between  the  orbit  and  nasal ;  five  to  seven  upper  labials,  separated 
from  the  orbit  by  a  row  of  scales  ;  mental  large,  broadly  trapezoid ; 
four  to  six  lower  labials,  the  first  or  the  first  two  much  dilated 
vertically.     Keels  of  the  dorsal  scales  forming  regular  lines  on 
the  body,  alternate  on  the  tail.     Twenty-two  or  twenty-three  (in 
one  specimen  twenty-one)  longitudinal  series  of  scales  round  the 
middle  of  the  body,  ten  smooth  and  twelve  or  thirteen  (or  eleven) 
keeled.     The  enlarged  ventral  scales  twice  as  broad  as  long,  in 
seventy  to   eighty-five   longitudinal  series.     Two  enlarged   anal 
scales  separated  from  the  perforated  prseanal  scales  by  one  or  two 


The  Lizards  indigenous  to  Victoria. 


37 


rows  of  scales.  (7^/(9«r.— Coppery-grey  above,  uniform  or  with 
three  or  five  longitudinal  series  of  blackish  dots  or  elongate 
quadrangular  spots;  lower  surfaces  more  or  less  marbled  or 
polverated  with  grey. 


MALE. 

FEMALE. 

Head       

.       16 

16  mm. 

Width  of  head    .. 

10 

...       10     „ 

Body       

.     165 

...     155     „ 

Hind-limb 

.       11 

.          6     „ 

TaU 

.     400 

...     345     „ 

ution, — ^Victoria : 

Kewell 

in   Western  E 

» 


•Boulenger. 


land  (Melb.  Mus.);    common   in   northern  part  of  the   colony 
(McCoy) ;  Murray  District  (L.  and  F.), 

Range  outside  Victoria. — New  South  Wales,  North  and  North- 
West  Australia,  Tasmania. 

Delma,  Gray. 

Parietal  bones  distinct.  Tongue  slightly  nicked  at  the  tip, 
with  rows  of  large  round  papillae  inferiorly.  Ear  exposed. 
Rudiments  of  hind-limbs  externally.  Head  with  large  symmet- 
rical plates.  Scales  smooth,  cycloid  hexagonal,  imbricate,  the 
two  median  series  on  the  belly  and  the  median  series  under  the 
tail  transversely  enlarged,  hexagonal.     No  prseanal  pores. 

Both  species  of  the  genus  are  confined  to  Australia. 


Delma  praseri.  Gray. 

Delma  fraseri^  Gray,  Cat.,  p.  68. 

Delma  fraseri^  Gray,  Zool.  Misc.,  p.  14,  and  in  Grey's  Travels 
Austral,  ii,  p.  427,  pi.  iv.,  fig.  3 ;  Giinth.  Ann.  and  Mag.  N.  H. 
(4)  xii.,  1873,  p.  145 ;  McCoy,  Prodr.  Zool.  Vict.,  pi.  153. 

Delma  grayii.  Smith,  111.  S.  Afr.  Rept.,  pi.  Ixxvi.,  fig.  2. 

Delma  molleri^  Liitken,  Vidensk.  Meddel.,  1862,  p.  296,  pi.  i., 
fig.  2. 

Nisara  grayii^  Gray,  Liz.  Austr.,  p.  3. 

Description, — "Snout  not  prominent,  as  long  as  the  distance 
between  the  orbit  and  the  ear-opening  ;  canthus  rostralis  obtuse  ; 
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eye  with  distinct  circular  scaly  lid ;  ear-opening  elliptical, 
oblique,  its  diameter  equal  to  that  of  the  eye.  Tail,  when  intact, 
three  or  four  times  as  long  as  the  body.  The  rudimentary  hind- 
limbs  measure  about  the  length  of  the  snout  in  males,  consider- 
ably less  in  females.  Rostral  triangular  or  pentagonal,  nearly 
twice  as  broad  as  high  ;  nostril  pierced  between  the  first  labial 
and  three  nasals  (two  in  the  specimen  described  as  Z>.  molleri^  in 
which  the  naso-rostral  and  upper  nasal  have  fused)  the  two 
anterior  of  which  form  a  suture  with  their  fellows  on  the  snout ; 
exceptionally,  however,  the  upper  nasal  is  separated  from  the 
nostril ;  a  pair  of  fronto-nasals  ;  prsefrontal  large,  a  little  broader 
than  long,  seven-sided,  the  antero-lateral  sides  very  short,  in  con- 
tact with  a  large  loreal ;  frontal  as  broad  as  or  a  little  narrower 
than  the  praefrontal,  longer  than  broad,  seven-sided,  its  posterior 
angle  wedged  in  between  the  pair  of  parietals,  which  are  consider- 
ably larger  than  the  frontal ;  a  pair  of  enlarged  scales  on  the 
outer  side  of  the  parietals ;  two  large  supraorbitals ;  a  large 
loreal  and  four  or  five  small  plates  between  the  orbit  and  the 
nasal ;  ^vq  or  six  upper  labials,  fourth  much  elongate  and 
situated  under  the  orbit  from  which  it  is  separated  by  a  row  of 
small  scales  ;  mental  large,  triangular,  broader  than  long ;  four 
lower  labials,  the  two  anterior  much  dilated  vertically,  the  first 
forming  a  suture  with  its  fellow  behind  the  mental.  Sixteen 
longitudinal  rows  of  scales  round  the  middle  of  the  body.  The 
enlarged  ventral  scales  vary  considerably  in  width,  being  some- 
times not  quite  twice  as  broad  as  long,  whilst  in  most  specimens 
they  are  more  than  twice  as  broad  as  long  ;  they  form  forty-five 
to  sixty  pairs.  Two  large  and  a  smaller  median  anal  scales. 
Olive  above  ;  head  generally  with  four  more  or  less  confluent 
black  cross  bands,  which  may  be  separated  by  whitish  bands  ; 
in  two  specimens  these  bands  are  indistinct,  and  the  sides  of  the 
head  and  body  are  vertically  barred  with  darker  and  whitish  ; 
one  specimen  uniform  olive  without  any  markings.  Lower 
surfaces  yellowish. 

Head        ...  ...  ...  13  mm. 

Width  of  head    ...  ...  7     „ 

Body        ...  ...         ...         85     „ 

Hind-limb  ...  ...  4*5  „ 

Tail  ...  ...  ...       355     „      " — Boulenger. 
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Habits, — Found  a  few  inches  below  the  surface  of  the  ground 
where  it  is  often  turned  up  by  the  plough. 

Distribution, — Victoria :  Melbourne,  Wimmera,  Kewell,  near 
Dimboola  (Melb.  Mus.) ;  Murray  District  (L.  and  F.). 

Range  outside  Victoria. — Western  Australia :  Perth,  Champion 
Bay,  Nichol  Bay ;  Queensland. 

Delma  impar,  Fischer. 

Pseudodelma  impar^  Fischer,  Arch.  f.  Naturg.,  xlviii.,  1882, 
p.  287,  pi.  xvi.,  figs.  1-4 ;  McCoy,  Prodr.  Zool.  Vic,  pi.  161. 

Description, — "Tail  twice  as  long  as  head  and  body.  Rudi- 
mentary limbs  small.  Rostral  pentagonal ;  nostril  pierced  in  the 
lower  portion  of  the  nasal,  which  forms  a  suture  with  its  fellow 
on  the  snout ;  a  pair  of  large  plates  between  the  nasals  and  the 
prsefrontal ;  latter  seven-sided,  a  little  larger  than  the  frontal, 
which  is  also  seven-sided  and  smaller  than  the  parietals ;  a  band- 
like plate  on  the  outer  side  of  the  latter ;  two  supraorbitals ;  a 
large  loreal  and  four  small  plates  between  the  orbit  and  the 
nasal;  seven  upper  labials,  fourth  elongate  and  situated  below 
the  orbit,  from  which  it  is  separated  by  a  row  of  small  scales  ; 
mental  large,  triangular ;  six  lower  labials,  the  first  forming  a 
suture  with  its  fellow  behind  the  mental.  Fifteen  longitudinal 
rows  of  scales  round  the  middle  of  the  body.  Two  enlarged 
prseanal  scales.  Colour. — Olive-green,  lighter  beneath ;  on  each  side 
of  the  back  two  light,  dark-edged  longitudinal  lines.  From  snout 
to  vent  80  mm.;  tail  167  mm." — Boulenger. 

Habits, — Found  coiled  up  like  a  snake  under  stones  in  Spring. 
Large  numbers  were  turned  up  by  the  pick  and  shovel  in 
removing  the  surface  soil  in  the  construction  of  the  sewers  at 
Werribee. 

Distribution, — Victoria  :  Melbourne  district,  Werribee  River 
(Melb.  Mus.} ;  Maryborough  (L.  and  F.) 

Not  recorded  from  outside  Victoria. 

ApRASfA,  Gray. 

Parietal  bones  distinct.  Tongue  rounded  and  slightly  nicked 
at  the  tip.  Ear  concealed.  Slight  rudiments  of  hind  limbs 
externally.     Head  with  large  symmetrical   plates ;   no  parietal 
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plates.      Scales  smooth,  cycloid,  imbricate,  those  on  the  belly 
scarcely  enlarged.     No  prseanal  pores. 

The  single  species  is  confined  to  Australia. 


Aprasia  pulchblla.  Gray. 

Aprasia  pulchella^  Gray,  Cat.,  p.  68. 

Aprasia  pulchella,  Gray,  Ann.  and  Mag.  N.  H.  ii,  1839,  p. 
332,  and  in  Grey's  Trav.  Austral,  ii,  pi.  iv.,  fig.  2;  Ltltken, 
Vidensk.  Meddel.,  1862,  p.  300,  pi.  i.,  fig.  3 ;  Giinther,  Ann.  and 
Mag.  N.  H.  (4),  xii,  1873,  p.  145 ;  McCoy,  Prodr.  Zool.  Vict., 
pL  161,  fig.  1. 

Description, — "  Head  very  small,  with  very  prominent  rounded 
snout ;  eyes  well  developed,  with  circular  scaly  rudimentary  lid. 
Body  calamiform.  Tail  shorter  than  the  body,  of  subequal 
diameter  throughout,  its  end  obtuse,  rounded.  Rudiments  of 
hind  Hmbs  extremely  small,  hardly  distinct.  Rostral  very  high, 
narrow,  the  portion  seen  from  above  the  snout  triangular  ;  nostril 
pierced  between  the  first  labial  and  a  very  large  nasal,  which 
forms  a  suture  with  its  fellow  on  the  snout;  a  pair  of  large 
praefrontals,  forming  a  suture  with  the  second  labial;  a  large 
hexagonal  frontal,  the  posterior  angle  of  which  is  rounded  off; 
four  or  five  enlarged  occipital  scales,  but  no  parietals ;  a  supra- 
orbital ;  a  narrow  praeorbital ;  no  loreal ;  five  or  six  upper 
labials,  third  and  fourth  entering  the  orbit;  mental  large, 
broadly  trapezoid;  two  or  three  lower  labials,  anterior  very  large. 
Twelve  series  of  scales  round  the  body.  Three  slightly  enlarged 
anal  scales.  Colour. — Yellowish  or  pinkish,  with  eight  dark-brown 
lines  above  following  the  longitudinal  series  of  scales,  or  with 
series  of  brown  dots  arranged  in  four  widely  separated  longitu- 
dinal series  on  the  back  and  very  crowded  on  the  sides. 


Head 

•  •  •                   •  •  • 

•  •  • 

6  mm. 

Body 

•  • 

•  •  • 

112     „ 

Tail 

•  •  •                   •  •  • 

•  «  • 

64     „ 

Diamet 

er  of  Body 

•  •  • 

3-5  „     "-— Boulenger. 

Distribution. — Victoria:  Portland,  Lake  Wallace  (Melb.  Mus.). 
Range  outside  Victoria. — Western  Australia  (Brit.  Mus.). 
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LiALis,  Gray. 

Parietal  bones  ooalesced.  Teeth  sharply  pointed,  directed 
backwards.  Tongue  elongate,  narrowing  towards  the  end,  bifid. 
Ear  exposed.  Slight  rudiments  of  hind  limbs  externally.  Head 
covered  with  small  plates.  Scales  soft,  smooth,  cycloid,  imbricate, 
the  two  median  series  on  the  belly  and  the  median  series  under 
the  taO  transversely  enlarged,  hexagonal.  PrsBanal  pores  in  both 
sexes,  frequently  indistinct  in  females. 

This  raonotypic  genus  is  found  in  Australia  and  in  New 
Guinea. 

LiALis  BURTONii,  Gray. 

» 

Lialis  burfonii,  Gray,  Cat.,  p.  69. 

Liaiis  bicatenafa,  Gray,  Cat.,  p.  69. 

Lialis punctulata^  Gray,  Cat.,  p.  69. 

Lialis  burtonii,  Gray,  Proc.  Zool.  Soc,  1834,  p.  134  ;  Dum.  and 
Bibr.  v.,  p.  831  ;  Gray  in  Grey's  Trav.  Austral,  ii.,  p.  437,  pL  iii , 
fig.  1'  and  Zool.  Misc.,  p.  52,  and  Zool.  Erebus  and  Terror  Rept., 
p.  5,  pi.  viii.,  fig.  2  ;  A.  Dum.  Cat.  M^th.  Rept.,  p.  194  ;  Giinther, 
Ann.  Mag.  N.  H.  (3)  xx.,  1867  p.  46  ;  McCoy,  Prodr.  Zool. 
Vict,  pi.,  162. 

Lialis  bicatenate^  Gray,  Zool.  Misc.,  p.  52,  and  Zool.  Erebus  and 
Terror,  p.  5 ;  Peters,  Mon.  Berl.  Ac,  1873,  p.  606. 

Lialis  punctulata^  Gray,  Zool.  Misc.,  p.  52,  and  Zool.  Erebus  and 
Terror,  p.  5,  pi.  viii.,  fig.  1 ;  Giinther,  l.c. 

Lialis  leptorhyncha^  Peters,  l.c.,  p.  605. 

Description, — "  Snout  narrow,  depressed,  long,  acuminate, 
truncate  at  the  tip,  with  angular  canthus  rostralis ;  eye  small, 
with  circular  scaly  rudimentary  lid ;  ear-opening  elliptical,  oblique. 
Tail,  when  intact,  nearly  as  long  as  head  and  body,  gradually 
tapering  to  a  fine  point.  Rudiments  of  hind-limbs  extremely 
small,  scarcely  distinct,  especially  in  females.  Four  or  five 
prseanal  pores,  frequently  indistinct  in  females.  Snout  covered 
with  small  plates,  variable  in  number  and  arrangement ;  three 
supraorbitals,  median  large  ;  loreal  region  covered  with  numerous 
small  scales ;  the  rest  of  the  head  with  equal  scales  ;  rostral  very 
low  ;  nostra  pierced  in  the  posterior  portion  of  a  nasal ;  thirteen 
to  seventeen  upper  labials,   aU  very  small,  separated  from  the 
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orbit  by  two  or  three  rows  of  scales ;  mental  rather  large,  trape- 
zoid or  pentagonal ;  twelve  to  sixteen  lower  labials  ;  a  series  of 
dilated  gular  scales  on  each  side,  separated  from  the  lower  labials 
by  one  or  two  rows  of  scales.  Nineteen  or  twenty-one  (occasion- 
ally twenty,  according  to  Peters)  longitudinal  rows  of  scales 
round  the  middle  of  the  body  ;  the  dilated  ventral  scales  in 
seventy  to  one  hundred  pairs.  Three  or  five  anal  scales. 
Colour,  —  Ground-colour  brown,  gray,  reddish,  or  yellowish, 
variously  marked  or  uniform. 

Head  ...         27  mm. 

Body  220     „ 

JL auL  ...  ...  ...  ...        ^ t  \J     ,, 

This  lizard  varies  extremely  in  the  degree  of  elongation  of  the 
snout,  in  the  scutellation  of  the  head,  in  the  number  of  rows  of 
scales,  and  in  colour ;  but  I  am  satisfied  that  the  several  forms 
hitherto  described  should  be  united  into  one  species,  which  I 
divide  into  numerous  varieties  of  colouration." — Boulenger. 

Distribution. — Victoria  :  Wimmera. 

Range  outside  Victoria.  —  Distributed  over  the  whole  of 
Australia  and  adjacent  islands. 

AGAMID^. 
Characters  of  the  Family. 

External  Form. 

Somewhat  variable  but  usually  with  large  Head  and  Body  and 
long  much  tapering  tail.  Ornamental  appendages,  such  as  crests, 
gular  pouches,  braids  and  frills,  are  often  present,  either  in  males 
only  or  in  both  sexes.  Tongue  thick,  entirely  attached  or  slightly 
free  in  front,  not  or  but  slightly  nicked  anteriorly. 

Tail  usually  long  and  not  fragile. 

Limbs,  both  pairs  well-developed,  almost  always  pentadac- 
tyle.  The  digits  are  usually  keeled  inferiorly  or  denticulated 
laterally. 

Eye  and  Ear. — The  eye  small  with  circular  pupil,  protected  by 
well-developed  upper  and  lower  movable  eyelids.  The  tympanum 
exposed  or  concealed  under  the  skin. 
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Teguments, 

The  skin  always  covered  with  scales,  of  which  some  are  often 
conical  or  spinose.  The  head  is  not  plated.  The  skin  of  the 
head' quite  free  from  the  bones  of  the  skull. 

Endo-skeleton, 

Skull  not  much  depressed,  strongly  ossified.  Premaxillary 
single.  Nasals  distinct.  Frontal  single.  Parietal  single.  Post- 
orbital  arch  present.  Postfronto-squamosal  arch  present.  Ptery- 
goids widely  separated,  without  teeth.  A  columella  cranii  and 
OS  transversum.     Mandible. 

Teeth  acrodont,  usually  of  three  kinds,  viz.,  incisors,  canines 
and  molars. 

Limb-arches  well-developed.  Clavicle  not  dilated.  Interclavicle 
T-shaped  or  anchor-shaped,  frequently  small.  Sternum  usually 
presents  two  fontanelles.  Bones  of  limbs  including  those  of 
digits,  well  developed. 

Mode  of  reproduction, — Oviparous. 

Amphibolurus,  Wagler. 

Tjnoapanum  distinct.  Body  more  or  less  depressed.  Dorsal 
crest  absent  or  feebly  developed.  No  gular  sac;  a  strong 
transverse  gular  fold.  Tail  round  or  feebly  compressed. 
Prseanal  and  femoral  pores. 

Australia. 

Amphibolurus  adelaidensis.  Gray. 

Grammatophora  angulifera^  var,  2,  Gray,  Cat.,  p.  253. 
Grammatophora   muricata,   var,   adelaidensis^    Gray   in  Grey's 
Trav.  Austr.  ii.,  p.  439. 

Grammatophora  adelaidensis^  Gray,  Zool.  Erebus  and  Terror 
Rept.,  pi.  xviii.,  j^g,  2. 

Description, — "  Habit  stout.  Head  short ;  snout  nearly  as 
long  as  the  diameter  of  the  orbit ;   nostril  equally  distant  from 
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the  eye  and  the  end  of  the  snout ;  tympanum  scarcely  half  the 
diameter  of  the  orbit ;  upper  head-seales  strongly  keeled ;  small 
spinose  tubercles  on  the  back  <^  the  head ;  sidfia  of  neck  strcnigly 
plicate  ;  a  more  or  less  distinct  dorso-lateral  fold.  Golar  scales 
smaller  than  ventrals,  keeled.  Body  much  depressed,  covered 
with  irregular  strongly  keeled  scales,  largest  on  the  vertebral 
region,  intermixed  with  enlarged  trihedral  spinose  scales  forming 
very  irregular  longitudinal  series ;  a  more  or  less  regular 
vertebral  series  of  enlarged  scales  ;  ventral  scales  keeled.  Limbs 
short,  the  adpressed  hind-limb  reaching  the  shoulder  or  the  neck 
in  females,  the  tympanum  or  a  little  beycmd  in  males  ;  scales  on 
upper  surface  of  limbs  uneqioal,  strongly  keeled.  A  series  d 
twenty  to  thirty  pores  extending  on  more  t^an  the  proximal  hall 
of  the  thighs,  continuous  or  interrupted  on  the  prasanftl  r^on. 
Tail  round,  depressed  at  the  base,  not  once  and  two-thirds  the 
length  of  head  and  body  ;  scales  strongly  keeled  at  the  base  with 
four  or  five  longitudinal  series  of  enlai^ged  ones,  the  outer  series,  on 
the  side,  composed  of  large  trihedral  tubercles.  Ci?lour, — Pate  olive- 
grey  above,  with  a  regular  series  of  angidar  dark-brown,  white- 
edged  spots  on  each  side  of  the  vertebral  region,  and  another 
more  or  less  regular  along  each  side ;  head  with  symmetrical 
dark  markings  ;  limbs  with  irregular  dark  cross  bars  ;  tail  with 
two  series  of  dark  spots  ;  lower  parts  white,  the  throat  marbled 
with  black  in  the  male,  less  distinctly  with  grey  in  the  female  ; 
in  the  male  an  elongate  black  spot  on  the  chest  and  blackish 
variegations  on  the  chest  and  belly. 

Total  length        ...  ...        126  mm. 

Head 

Width  of  head 


Body 
Fore-limb 
Hind-limb 
Tail 


13     „ 

11     „ 
35     „ 


21     „ 
33 

78     „      " — Boulenger. 


Distribution. — Victoria  :  Dimboola  (L.  and  F.), 
Range  outside  Victoria. — Western  Australia  (Swan  River) ; 
var.  tasmanensis^  from  Tasmania  (Brit.  Mus.). 
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Amphibolurus  pictus,  Peters. 

Amphibolurus  omatus  (non  Gray)  Peters,  Mon.  Berl.  Ac, 
1863,  p.  230. 

pictuSy  Peters,  Mon.  Berl.  Ac,  1866,  p.  88. 

Gratntnatophora  picta^  Giinth.,  Zool.  Ereb.  and  Terr.  Kept., p.  18. 

Description, — "  Habit  stout.  Head  very  short,  snout  shorter 
than  the  diameter  of  the  orbit ;  nostril  equally  distant  from  the 
eye  and  the  tip  of  the  snout ;  tympanum  large,  nearly  two-thirds 
the  diameter  of  the  orbit;  upper  head-scales  subequal,  tubercular, 
smallest  on  the  supraorbital  region ;  a  series  of  enlarged  scales 
from  the  nostril  to  above  the  tympanum,  passing  below  the  eye. 
Sides  of  neck  strongly  plicate ;  no  dorso-lateral  fold.  Gular 
scales  smaller  than  ventrals,  smooth.  Body  much  depressed, 
covered  with  very  small  uniform  feebly  keeled  scales  smallest  on 
the  sides  \  a  slight  ridge  along  the  middle  of  the  back  ;  ventral 
scales  smooth.  Limbs  and  digits  rather  short,  the  adpressed 
hind-limb  reaching  the  tympanum  or  between  the  latter  and  the 
orbit ;  scales  on  upper  surface  of  limbs  small,  equal,  keeled.  A 
series  of  thirty-two  to  forty-five  pores  extending  along  the  whole 
length  of  the  thighs,  continuous  or  interrupted  on  the  prseanal 
region.  Tail  round,  a  little  depressed  at  the  base,  not  twice  as 
long  as  head  and  body,  covered  with  equal,  feebly  keeled  scales. 
Colour, — Grey-brown  above,  with  small  darker  and  lighter  spots ; 
a  series  of  transverse  black  spots  on  the  back  separated  or 
connected  by  a  black  vertebral  line ;  throat  and  chest  mottled 
with  blackish." — Boulenger. 

Total  length  ...  ...       150  mm. 


H  ead          

15 

Width  of  head     ... 

13 

Body 

42 

Fore-limb  ... 

23 

Hind-limb ... 

42 

Tail             

93 

n 


>> 


5> 


j> 


>> 
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Habits, — A  single  female  specimen  of  this  lizard  was-obtained 
by  Mr.  F.  M.  Reader,  of  Dimboola.  On  dissection,  the  oviduct 
was  found  to  contain  three  eggs,  in  none  of  which  was  there  any 
trace. of  an  embryo. 

Distribution, — Victoria :  Dimboola. 

Range  outside  Victoria. — South  and  West  Australia. 
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Amphibolurus  ANGULiPER,  Gray. 

GrammatopJwra  angulifera^  var.  1,  Gray,  Cat.,  p.  252. 

Grammatophora  muricata^  var.  diemensis^  Gray,  Grey's  Trav. 
Austr.  ii.,  p.  439. 

Agama  ccelaticeps^  Smith,  111.  S.  Afr.  Rept.,  pi.  Ixxiv. 

Grammatophora  angulifera^  Gray,  Zool.  Erebus  and  Terror,  pi. 
xviii.,  fjg.  3. 

Description — "  Habit  stout.  Head  short,  snout  as  long  as  the 
diameter  of  the  orbit;  nostril  equally  distant  from  the  eye  and  the 
tip  of  the  snout,  tympanum  measuring  nearly  half  the  diameter 
of  the  orbit,  upper  head-scales  rough,  strongly  keeled.  Sides  of 
neck  strongly  plicate  and  studded  with  small  spines  ;  a  distinct 
dorso-lateral  fold.  Gular  scales  a  little  smaller  than  ventrals, 
keeled.  Body  much  depressed,  covered  above  with  very  irregular 
strongly  keeled  scales  intermixed  with  enlarged  spinose  ones  ;  the 
latter  form  a  zig-zag  series  on  each  side  of  the  vertebral  region, 
the  scales  of  which  are  not  enlarged,  and  a  longitudinal  series 
following  the  dorso-lateral  fold  ;  they  are  irregularly  scattered  on 
the  flanks ;  ventral  scales  strongly  keeled  and  mucronat«.  Limbs 
and  digits  short ;  the  adpressed  hind-limb  reaches  the  tympanum 
or  between  the  latter  and  the  orbit ;  spinose  scales  scattered  on 
the  limbs.  Femoral  pores  four  to  six  on  each  side,  not  extending 
beyond  the  basal  half  of  the  thighs ;  prseanal  pores  two  to  five 
on  each  side.  Tail  round,  depressed  at  the  base,  once  and  two- 
thirds  to  once  and  three-fourths  as  long  as  head  and  body,  above 
with  five  longitudinal  series  of  strongly  enlarged  spinose  scales. 
Colour. — Brown  above,  sides  darker ;  a  festooned  dark-brown, 
black-edged  band  along  the  back ;  lower  surfaces  pale-brown, 
usually  dotted  or  reticulated  with  darker. 

199  mm. 


Head 

Width  of  head    . . 

...                           JL   «/  t/          J 

20 
17 

LXAAXA 

1 

Body 

Fore-limb 

Hind-limb 

Tail          

56 

32 

47 

...       123 

" — Boulenger. 

Habits. — Met  with  amongst  rocks  at  considerable  elevations  in 
the  mountains. 
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Distribution, — Victoria :  Mount  Wellington  in  N.  Gippsland, 
Walhalla,  Harrietville  in  Australian  Alps  (L.  and  F.). 

Range  outside  Victoria. — Tasmania,  Sydney,  Port  Denison 
(Brit.  Mus.);  Mt.  Lofty,  South  Australia. 

Amphibolurus  muricatus,  White. 

Grammatophora  tnuricata^  Gray,  Cat.,  p.  251. 

Lacerta  muricata^  White,  Journ.  N.  S.  Wales,  App.,  p.  244,  pi. 
xxxi.,  fig.  1 ;  Shaw,  Zool.  iii,  p.  211,  pi.  Ixv.,  tig.  2. 

Agama  muricata^  Daud,  Rept.  iii.,  p.  391. 

Agama  jacksoniensis^  Kuhl,  Beitr.  Zool.  Vergl.  Anat.,  p.  113; 
Gu^rin,  Icon.  R.  A.  Rept.,  pi.  iii. 

Grammatophora  muricata,  Kaup,  Isis,  1827,  p.  261;  Dum.  and 
Bibr.  iv.,  p.  475  ;  McCoy,  Prodr.  Zool.  Vict.,  pi.  111. 

Amphibolurus  muricatus^  Wiegm.  Herp.  Mex.,  p.  17;  Girard, 
U.  S.  Expl.  Exp.  Herp.,  p.  414. 

Amphibolurus  maculijerus^  Girard,  Proc.  Ac.  Philad.,  1857, 
p.  198,  and  TJ.  S.  Expl.  Exp.  Herp.,  p.  417. 

Description, — **  Habit  moderate.  Head  rather  elongate,  snout 
longer  than  the  diameter  of  the  orbit ;  canthus  rostralis  angular ; 
nostril  equally  distant  from  the  eye  and  the  end  of  the  snout : 
tympanum  measuring  nearly  half  the  diameter  of  the  orbit ; 
upper  head  scales  strongly  keeled  ;  back  of  head  and  borders  of 
the  tympanum  with  small  spines.  Sides  of  neck  strongly  plicate ; 
a  more  or  less  distinct  dorso-lateral  fold  frequently  disappearing 
altogether  in  the  adult.  Gular  scales  a  little  smaller  than 
ventrals,  feebly  keeled.  Body  moderately  depressed,  covered 
above  with  very  irregular  small  keeled  scales  intermixed  with 
some  very  numerous,  enlarged,  strongly  keeled,  spinose  scales, 
some  of  which  form  regular  series  along  the  back ;  a  low  serrated 
vertebral  ridge  or  crest;  ventral  scales  feebly  keeled,  shortly 
mucronate.  Limbs  moderately  elongate,  the  adpressed  hind-limb 
reaching  the  eye  or  between  the  latter  and  the  tympanum  ;  limbs 
with  strongly  keeled  scales  of  unequal  size.  Femoral  pores  three 
or  four  on  each  side,  not  extending  beyond  the  proximal  half  of 
the  thigh,  prseanal  pores  two  on  each  side.  Tail  round,  twice  or 
more  than  twice  as  long  as  head  and  body,  covered  above  with 
strongly  keeled  scales  of  unequal  size.    Colour, — Brown  above,  with 
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a  series  of  angular  darker  spots  along  the  middle  of  the  back  ; 

sometimes  a  lighter  band  along  each  side  of  the  latter ;   lower 

surfaces   lighter   brown,    uniform   or   indistinctly  spotted   with 

darker. 

Total  length        ...  ...       307  mm. 


Head 

29 

Width  of  head    ... 

24 

Body 

73 

Fore-limb 

41 

Hind-limb 

76 

Tail          

205 

" — ^Boulenger. 

Habits. — Usually  met  with  on  the  trunks  or  branches  of  trees 
and  shrubs.  In  colour  closely  resembles  the  bark.  Very 
common  in  the  sandy  districts  on  the  south  coast,  especially  on 
the  Leptospermum  scrub.  ^'  It  is  fond  of  basking  in  the  son  on 
sandy  paths  ....  In  confinement  feeds  readily  on  flies." — 
"  The  eggs  are  laid  in  the  sand." — (McCoy). 

Distribution. — Victoria  :  Melbourne,  Caulfield,  Plenty  River, 
Upper  Yarra,  Damper  Creek,  Gippsland,  Goulburn  River, 
Stawell  (Melb.  Mus.);  Drysdale,  Tallarook,  Rutherglen  (L.  and  R). 

Range  outside  Victoria. — Western  Australia,  Tasmania, 
Sydney  (Brit.  Mus.). 


Amphibolurus  babbatus,  Cuvier. 

Grammatophora  barbata^  Gray,  Cat.,  p.  252. 

Agama  barbata,  Cuv.  R.  A.  2nd  ed.  ii.,  p.  35 ;  Duvem.  R.  A., 
Rept.,  pi.  xiv.,  fig.  1. 

Grammatophora  barbata,  Kaup.  Isis,  1827,  p.  621  ;  Dum.  and 
Bibr.  iv.,  p.  478;  Gray,  Zool.  Erebus  and  Terror  Rept.,  pi.  xviii.,^ 
fig.  1  ;  McCoy,  Prodr.  Zool.  Vict.,  pi.  121. 

Amphibolurus  barbatus^  Wieg.  Herp.  Mex.,  p.  7. 

Description. — "  Habit  stout.  Head  large,  swollen  at  the  sides  ;. 
snout  a  little  longer  than  the  diameter  of  the  orbit,  with  angular 
canthus  rostralis ;  nostril  large,  directed  backwards,  nearly  equally 
distant  from  the  eye  and  the  end  of  the  snout ;  tympanum 
nearly  half  the  diameter  of  the  orbit ;  upper  head-scale& 
keeled,  largest  on  the  snout;  a  transverse  series  of  larger 
scales    borders    the   head    posteriorly,    forming   a   right    angle 
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with  another  series  above  the  ear.  Sides  of  neck  with 
group  of  spines;  no  distinct  dorso-lateral  fold.  Gular  scales 
as  large  as  ventrals,  feebly  keeled,  more  or  less  mucronate, 
sometimes  produced  into  spines.  Body  much  depressed ;  scales 
on  the  middle  of  the  back  largest,  unequal,  keeled,  the  enlarged 
ones  sometimes  forming  transverse  series ;  on  the  sides,  the  scales 
almost  granular  and  intermixed  with  numerous  erect  coiiical 
spines;  ventral  scales  feebly  keeled.  Limbs,  and.  especially 
digits,  short ;  the  adpressed  hind-limb  reaches  the  axilla  or  the 
shoulder ;  four  or  five  femoral  and  two  or  three  prseanal  pores  on 
each  side.  Tail  round,  depressed  at  the  base,  once  and  a  half  to 
twice  as  long  as  head  and  body,  above  with  large  unequal  strongly 
keeled  or  spinose  scales  forming  more  or  less  regular  cross  series. 
Colour, — Brown  above,  uniform  or  with  symmetrical  darker 
markings  ;  usually  a  black  spot  on  each  side  of  the  neck ;  lower 
surfaces  brown  or  brownish,  uniform  or  with  lighter  or  darker 
spots  ;  the  throat  blackish  in  the  adult  male. 

Total  length  ...  ...  530  mm. 

Head        ...  ...  ...  67 

Width  of  head  ...  ...  65 

Body         ...  ...  163 

Fore-limb...  ...  ...  92 

Hind-limb  123 

Tail           ...  ...  ...  300     „     " — Boulenger. 

Habits, — Usually  found  on  the  ground,  or  fallen  trees  and 
fences.  When  irritated,  it  raises  its  head,  opens  its  mouth  and 
extends  the  frill,  at  the  same  time  expanding  its  ribs  so  that  the 
body  assumes  almost  the  form  of  a  disk.  It  will  then  bite 
savagely,  but  the  result  is  rarely  more  than  a  hard  pinch. 

Mode  of  reproduction, — Eggs  usually  twelve  or  fourteen.  The 
oviduct  of  one  captured  in  October  contained  fourteen  full-size 
eggs  with  definite  groups  of  two  other  sizes,  one  the  size  of  small 
peas  and  the  other  about  the  size  of  millet  seed.  This  seems  to 
point  to  three  consecutive  layings. 

Distribution, — Victoria  :  "  Rare  near  Melbourne  but  becomes 
gradually  more  abundant  m  all  the  more  northern  warm  localities 
up  to  the  Murray  boundary "  (McCoy,  Prod.  Zool.  Vict.); 
North  of  the  Divide  (L.  and  F.) 
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Range  outside  Victoria :  New  South  Wales,  Queensland,  West 
and  North  West  Australia. 

Tympanocryptis,  Peters. 

Tympanum  hidden.  Body  depressed,  covered  above  with  hetero- 
geneous scales.  No  dorsal  crest.  No  gular  sac ;  a  strong 
transverse  gular  fold.  Tail  round.  A  prseanai  pore  on  each 
side,  sometimes  absent  in  the  female ;  no  femoral  pores. 

Australia. 

Tympanocryptis  lineata,  Peters. 

Tympanocryptis  lineata^  Peters,  Mon.  Berl.  Ac,  1863,  p.  230; 
McCoy,  Prodr.  Zool.  Vict.,  pi.  181. 

Description, — "  Habit  very  stout.     Head  short ;   nostril  nearer 

to  the  eye  than  the  tip  of  the  snout;  upper  head-scales  moderately 

large,  very  strongly  keeled,  with  slightly  enlarged  ones  on  the 

occiput.     Dorsal  scales  very  strongly  keeled,  the  enlarged  ones 

nail-shaped,  raised,  not  or  scarcely  mucronate ;  gular  and  ventral 

scales  indistinctly  keeled.      The  adpressed  hind-limb  reaches  the 

shoulder  or  the  neck.     Tail   rather  slender,  covered  with  very 

strongly  keeled  scales,  not  more  than  once  and  a  half  the  length 

of  head  and  body.    Colour. — Brownish  above,  with  regular  darker 

transverse  spots,  and   five  interrupted  longitudinal   light  lines^ 

three  on  the  back  and  one  on  each  side ;  limbs  and  tail  with  dark 

bars. 

Total  length  122  mm. 


Head 

15 

Width  of  head     . . . 

14 

Body 

43 

Fore-limb ... 

23 

Hind-limb 

33 

Tail           

64 

>> 
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„     " — Boulenger. 

Habits, — "  Inhabiting  stony  plains  and  retreating  into  small 
holes,  like  those  of  the  *  Trap-door  Spider,'  in  the  ground  when 
alarmed."  (McCoy,  I.e.)  Often  met  with  under  loose  basalt 
boulders. 

Distribution,  —  Victoria  :  Salt-water  River,  Maryborough, 
Rutherglen  (F.  and  L.);  Sunbury  (McCoy). 

Range  outside  Victoria.  —  South  Australia  :  Kangaroo  L 
(Brit,  Mus,) 
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Physignathus,  Cuvier. 

Tympanum  distinct.  Body  more  or  less  compressed.  Nuchal 
and  dorsal  crests  present.  No  gular  sac,  a  strong  transverse 
gular  fold.  Tail  more  or  less  compressed.  Toes  not  lobate. 
Femoral  pores  present,  at  least  in  the  male. 

Australia  and  Papuasia  ;  Siam  and  Cochin  China. 

Physignathus  lesueurii,  Gray. 

Physignathus  lesueurii^  Gray,  Cat.,  p.  248. 

Lophura  lesueurii^  Gray,  Griff.,  A.  K.,  ix.,  Syn.,  p.  60. 

Istiurus  lesueurii,  Dum.  and  Bibr.,  p.  384,  pi.  xl. 

Amphibolurus  heterurus,  Peters,  Mon.  Berl.  Ac,  1866,  p.  86. 

Physignathus  lesueurii,  Gunth.,  Ann.  Mag.  N.H.  (3)  xx.,  1867, 
p.  51. 

Physignathus  lesueurii,  var.  howittii,  McCoy,  Prodr.  Zool. 
Vict.,  pi.  81. 

Description, — "  Head  moderately  elongate,  large  and  thick  in 
the  male ;  snout  slightly  longer  than  the  diameter  of  the 
orbit ;  nostril  nearer  the  end  of  the  snout  than  the  orbit ; 
canthus  rostralis,  supraciliary  and  supraorbital  borders  forming 
slight  ridges ;  tympanum  half  the  diameter  of  the  orbit ; 
upper  head-scales  very  small,  very  strongly  keeled ;  occiput  and 
temple  with  numerous  conical  and  compressed  tubercles.  Gular 
scales  subimbricate,  indistinctly  keeled,  intermixed  on  the  sides 
with  enlarged  suboval  tubercles  forming  irregular  longitudinal 
series ;  some  of  the  hindermost  of  these  tubercles  conical ;  a  row 
of  slightly  enlarged  shields  on  each  side,  parallel  with  the  infra- 
labials.  Nuchal  crest  composed  of  a  few  triangular  compressed 
spines ;  dorsal  crest  a  serrated  ridge.  Dorsal  scales  minute, 
granular  or  subimbricate,  keeled,  intermixed  with  enlarged, 
roundish,  keeled  tubercles  forming  irregular  transverse  series; 
ventral  scales  larger  than  dorsals,  imbricate,  keeled.  Limbs  long, 
scaled  like  the  back  ;  the  adpressed  hind-limb  reaches  between 
the  eye  and  the  end  of  the  snout.  Sixteen  to  twenty-two  femoral 
pores  on  each  side.  Tail  strongly  compressed,  crested  like  the 
back,  twice  and  a  half  times  as  long  as  the  body ;  superolateral 

scales  very  small,  intermixed  at  the  base  of  the  tail  with  enlarged 

e2 
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tubercles  ;  lower  scales  larger.  Colour, — Dark-olive  above,  with 
darker  and  lighter  cross  bands ;  a  broad  black  band  from  the  eye 
to  above  the  shoulder,  involving  the  tympanum ;  belly  pale-olive, 
dotted  with  black ;  throat  with  black  longitudinal  lines  in  the 
young." — Boulenger. 

Total  length         ...         ...       466  mm. 


Head 

46 

Width  of  head     ... 

39 

Body         

...       120 

Fore-limb... 

80 

Hind-limb 

..       150 

Tail           

...       330 

» 


>) 


» 


)) 


J? 


)) 


Habits, — Semi-aquatic;  found  basking  in  the  sun  on  rocks  and 
fallen  logs  at  the  water-side. 

Distribution, — Victoria  :  Aberfeldie,  Buchan,  Upper  Welling- 
ton, and  Snowy  Rivers. 

Range  outside  Victoria  : — Queensland. 


VARANID^. 
Characters  of  the  Family. 

External  Form. 

Tongue  smooth,  very  long  and  slender,  bifid,  retractile  into 
a  sheath  at  the  base. 

Tail  very  long,  not  fragile. 

Limbs^  both  pairs  well  developed,  pentadactyle. 

Eye  and  Ear, — Eyelids  well  developed.     Ear-opening  distinct. 

Teguments. 

Head  covered  with  small  polygonal  scales.  No  dermal  cranial 
ossifications.  Dorsal  scales  roundish,  juxtaposed,  surrounded  by 
rings  of  minute  granules.  Ventral  scales  squarish,  arranged  in 
cross  rows.  No  femoral  or  prseanal  pores.  (The  skin  of  the  head 
attached  to  the  skull-bones.) 

Endo-skeleton. 

Skull. — Prsemaxillary  single,  narrowed  and  much  prolonged  pos- 
teriorly. Nasal  tones  coalesced,  narrow.  Two  f rentals ;  a  single 
parietal.       A  supraorbital  bone.       Postorbital  arch  incomplete. 
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A  bony  postfronto-squamosal  arch.  Pterygoids  and  palatines 
widely  separated.  Infraorbital  fossa  bounded  by  the  pterygoid, 
palatine  and  transverse  bone,  the  maxillary  being  excluded. 

Teeth  large,  dilated  at  the  base  which  is  fixed  to  the  inner  side 
of  the  jaws.     Palate  toothless. 

Limb-arches, — Clavicle  slender.     Interclavicle  anchor-shaped. 

Mode  of  Reproduction, 
Oviparous. 

Varanus,  Merrem. 
The  only  genus.     Characters  those  of  the  Family, 

Varanus  varius,  Shaw. 

Hydrosaurus  varius^  Gray,  Cat,  p.  12  ;  McCoy,  Prodr.  Zool. 
Vict.,  pi.  41. 

Lacerta  varia^  Shaw  in  White's  Voy.  N.S.  Wales,  p.  246,  pi. 
iii.,  fig.  2,  and  Zool.  Misc.  iii,  pi.  Ixxxiii. 

Tupinambis  variegatus^  Daud.,  Rept.  iii.,  p.  76. 

Varanus  varius,  Merr.  Tent.,  p.  58  ;  Dum.  and  Bibr.  iii.,  p.  491. 

Hydrosaurus  variegatus,  Wagl.  Syst.  Am  ph.,  p.  164. 

Monitor  varius,  Cray,  Griff.  A.K.  ix.,  Syn.,  p.  25 ;  Schleg. 
AbbUd.,  p.  78. 

Varanus  {Hydrosaurus)  mustelinus,  De  Borre,  Bull.  Ac.  Belg. 
(2),  xxix.,  1870,  p.  125. 

Description, — "Teeth  acute,  compressed.  Snout  depressed  at 
the  end,  measuring  the  distance  from  the  anterior  border  of  the 
orbit  to  the  ear;  canthus  rostralis  obtuse.  Nostril  suboval, 
twice  nearer  the  tip  of  the  snout  than  the  orbit.  Digits 
long.  Tail  compressed,  keeled  above.  Scales  of  head  small, 
larger  than  those  on  the  temples ;  supraocular  scales  equal,  very 
small,  granular.  Scales  on  upper  surfaces  small,  oval,  tectiform. 
Abdominal  scales  feebly  keeled,  in  one  hundred  and  twenty  to 
one  hundred  and  thirty  transverse  series.  Caudal  scales  keeled ; 
the  caudal  keel  with  a  very  low,  doubly-toothed  crest.  Colour, — 
Upper  surfaces  black,  with  yellow  punctulations  armnged  in 
transverse  bands  on  the  back  and  lunate  bands  on  the  neck  ; 
limbs  with  large  spots  or  annuli ;  lower  surfaces  yellow  or 
greenish,  with  transverse  black  bands ;  tail  alternately  black  and 
yellow  in  its  posterior  half. 
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Total  length 

...     1480  mm. 

Head 

.         ...         90     „ 

Neck 

...       130     „ 

Body 

...       330     „ 

Fore-limb 

...       190     „ 

Hind-limb 

250     „ 

Tail          

...       930     „ 

n 


-Boulenger. 


Habits, — "  Although  the  Lace  Lizard  is  generally  arboreal, 
climbing  the  forest  trees  with  ease,  and  running  well  on  the 
ground,  it  can  swim  nearly  as  well  as  a  crocodile." — McCoy, 
Prodr.  Z.V. 

"  They  are  very  voracious,  and  eat  living  or  dead  animals."  The 
particular  food  may  be  the  smaller  or  even  larger  (if  dead) 
mammals,  birds,  other  lizards,  and  especially,  as  the  settlers  find 
to  their  cost,  the  eggs  and  young  birds  of  the  poultry  yard. 

"  They  lay  about  a  dozen  large,  tough,  flexible,  white  eggs, 
about  two-and-a-half  inches  long,  and  one-and-^n-half  inches  wide, 
the  young  in  which  are  nine  or  ten  inches  long." — McCoy,  l.c. 

Distribution. — Victoria  :  In  forest  country  whether  in  the 
warm  Murray  region  or  in  Gippsland  and  the  south  ;  replaced  in 
the  Wimmera  by  V.  Gouldii. 

Localities. — Rutherglen,  Beech  worth,  Walhalla,  Moe,  Cabbage 
Tree  Creek,  Anderscm's  Inlet  (L.  and  F.). 

Range  outside  Victoria  :  New  South  Wales,  Queensland 
(Gayndah)  (Brit.  Mus.). 

Varanus  varius,  var.  bellii. 

Hydrosatirus  bellii^  Gray,  Cat.,  p.  13. 
Varanus  bellii^  Dum.  and  Bibr.,  iii.,  p.  493,  pi.  xxxv. 
"  Black,  with  a  few  very  broad  yellowish  cross  bands,  generally 
black-dotted  ;  belly  uniform  yellowish." 

Varanus  gouldii.  Gray. 

Monitor  gouldii^  Gray,  Cat.,  p.  12. 

Hydrosaurus  gouldii.,  Gray,  Ann.   N.H.,  i.,  1838,  p.   394,  and 
in  Grey's  Travels  Austr.,  ii.,  p.  422. 
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Monitor  gouldiiy  Schleg.  Abbild.,  p.  78  ;  Gray,  ZooL  Erebus 
and  Terror  Rept.,  pi.  iiL ;  Peters  and  Doria,  Ann.  Mus.  Genov., 
xiii.,  1878,  pi.  i.,  fig.  4 ;  McCoy,  Prodr.  Zool.  Vict.,  pi.  151. 

Varanus  gouldii^  A.  Duni.,  Cat.  M^th.  Rept.,  p.  52. 

Description, — "  Teeth  acute,  compressed.  Snout  depressed  at 
the  tip,  long,  the  distance  from  its  end  to  the  anterior  corner  of 
the  eye  equalling  the  distance  from  the  latter  point  to  the 
anterior  border  of  the  ear ;  canthus  rostralis  sharp.  Nostril 
round,  nearer  the  tip  of  the  snout  than  the  orbit.  Digits  strong, 
moderately  elongate.  Tail  strongly  compressed,  keeled  above. 
Scales  of  head,  including  supraoculars,  subequal,  very  small,  not 
larger  than  those  on  the  temples.  Scales  of  upper  surface  of 
body  and  limbs  small,  oval,  tectiform.  Abdominal  scales  smooth, 
in  one  hundred  and  twenty-five  to  one  hundred  and  forty  trans- 
verse rows.  Caudal  scales  keeled ;  the  caudal  keel  with  a  very 
low  doubly-toothed  crest.  Colour, — Brown  above  with  more  or  less 
distinct  round  yellow  spots  or  ocelli  on  the  back  and  limbs  and 
yellow  annuli  round  the  tail;  temple  with  two  yellow  streaks, 
separated  by  a  black  band  \  these  streaks  extending  more  or  less 
distinctly  along  the  sides  of  the  neck  ;  lower  surfaces  yellowish, 
uniform  or  with  small  blackish  spots.  Young  with  the  markings 
much  accentuated. 


Total  length 

..     1300  mm. 

Head 

80     „ 

Neck 

..       130     „ 

Body 

...       340     „ 

Fore-limb...     ,    ... 

...       200     „ 

Hind-limb 

...       220     „ 

J.  ail            ...           • .  • 

...       750     „ 

'' — Boulenger. 

Habits, — **  Found  only  in  the  north-west  part  of  the  colony, 
in  the  hot  mallee-scrub  country,  where  it  is  common,  far  away 
from  wat«r,  running  swiftly  about  the  herbage,  and  sheltering  in 
holes  in  the  ground."  Hisses  loudly  if  disturbed.  "  When 
irritated  it  inflates  the  skin  of  the  body,  swelling  to  a  considerably 
greater  size  than  before,  and  then  the  wrinkles  disappear." 

Distribution.  —  Victoria  :  Wimmera  (McCoy),  Rutherglen 
(L.  and  F.). 
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Range  outside  Victoria :  W.  Australia,  N.W.  Australia,  Dirk 
Hartog  I.,  Thursday  I.,  Port  Essington,  Gayndah  (Queensland), 
(Brit.  Mus.). 

SOINCID^. 
Characters  op  the  Family. 

External  Form, 

Head  slightly  depressed  ;  body  more  or  less  round.  Tongue 
moderately  long,  free,  and  feebly  nicked  in  front ;  covered  with 
imbricate  scale-like  papillae. 

Tail  usually  long,  cylindrical,  covered  with  scales  similar  to 
those  on  the  body,  rather  fragile,  slowly  reproduced. 

Limbs  very  various,  from  well-developed  to  rudimentary. 

Eye  and  Ear. — Eye  moderately  large,  pupil  round,  eyelids 
usually  well  developed,  movable — except  in  Ablepharus — scaly  or 
with  a  transparent  disk.  Tympanum,  usually  more  or  less 
exposed. 

Teguments, 

Skin  covered  with  cycloid-hexagonal  rarely  rhomboidal  imbri- 
cate scales,  which  may  be  either  smooth  or  keeled,  dorsals  usually 
the  largest,  and  laterals  smallest.  Head  covered  with  symmet- 
rical shields.     No  femoral  pores. 

Endo-skeleton, 

Skull  slightly  depressed,  prsemaxillary  bones  two,  sometimes 
incompletely  separated  ;  nasal  double ;  frontal  single  or  double  ; 
parietal  single ;  postorbital  and  postfronto-temporal  arches  com- 
plete, osseous ;  interorbital  septum  and  columella  cranii  well- 
developed  ;  infraorbital  fossa  present,  bounded  by  the  maxillary, 
the  transverse  bone,  the  palatine,  and  often  also  by  the  pterygoid. 
Skull  with  bony  dermal  plates  over-roofing  the  supratemporal 
fossa. 

Dentition  pleurodont;  the  teeth  conical,  bicuspid,  or  with 
sphseroidal  or  compressed  crowns  ;  the  new  teeth  hollow  out  the 
base  of  the  old  ones.     Pterygoid  teeth  may  be  present. 

Vertebrce. 
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Limd-arches, — Pectoral  and  pelvic  arches  constantly  present. 
Clavicle  dilated  and  usually  perforated  proximally  ;  interclavicle 
cruciform.     Ossified  abdominal  ribs  are  absent. 

Mode  of  reproduction. 
Oviparous  or  viviparous ;  eggs  oval,  shell  membranous,  flexible. 

Egernia,  Gray. 

Palatine  bones  not  meeting  on  the  middle  line  of  the  palate. 
Pterygoid  teeth  few  or  absent.  Lateral  teeth  with  compressed 
obtusely  tricuspid  crowns.  Eyelids  well  developed,  scaly. 
Tympanum  distinct,  deeply  sunk.  Nostril  pierced  in  the  nasal 
which  may  be  divided  by  a  vertical  groove;  no  supranasals;  pree- 
frontals  well  developed;  frontoparietals  and  interparietal  distinct. 
Limbs  well  developed,  pentadactyle ;  digits  cylindrical  or  com- 
pressed, with  transverse  lamellae  inferiorly. 

This  genus,  which  is  confined  to  Australia,  is  represented  by 
nine  species,  three  of  which  occur  in  Victoria. 

Egernia  whitii,  Lacep. 

Hinulia  whitei^  Gray,  Cat.,  p.  79  ;  McCoy,  Prodr.  Zool.  Vic, 
pi.  191. 

Scincus  whitii^  Lacep.,  Ann.  Mus.,  iv.,  p.  192;  Quoy  and 
Gaim.,  Voy.  Uranie,  Zool.,  pi.  xlii.,  figs.  2  and  3. 

Tiliqua  leucopsis,  Gray,  Ann.  N.  H.,  ii.,  1838,  p.  291. 

Lygosoma  niolinigera,  Dum.  and  Bibr.  v.,  p.  736. 

Lygosoma  whitei^  Peters,  Mon.  Berl.  Ac,  1863,  p.  230. 

Euprepes  tvhitei,  Steindachn,  Novara,  Rept.,  p.  49. 

Description, — "  Head  moderate.  Curved  groove  behind  the 
nostril  absent  or  feebly  marked ;  a  vertical  suture  below  the 
nostril ;  frontonasal  in  contact  with  the  rostral  and  frequently 
also  with  the  frontal ;  prefrontals  sometimes  forming  a  median 
suture ;  frontal  not  twice  as  long  as  broad,  as  long  as  or  a  little 
longer  than  the  frontoparietal ;  four  or  five  supraoculars,  second 
largest ;  eight  or  ten  supracilliaries ;  fifth  and  sixth,  or  sixth  and 
seventh  upper  labials  below  the  eye ;  three  large  temporals ;  one 
or  two  pairs  of  nuchals.  Ear-opening  nearly  as  large  as  the  eye- 
opening,  with  three  or  four  obtuse  lobules  anteriorly.     Scales 
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smooth,  laterals  a  little  smaller  than  the  dorsak  and  ventrals, 
thirty-two  to  forty  round  the  middle  of  the  body.  The 
adpressed  limbs  overlap.  Digits  moderately  elongate.  Tail  more 
or  less  distinctly  compressed,  once  and  two-fifths  to  once  and 
two-thirds  the  length  of  head  and  body;  caudal  scales  smooth. 
Colour, — Upper  surfaces  usually  brown  or  olive-brown,  with  two 
dorsal  black  bands,  each  bearing  a  series  of  yellowish-white  or 
pale-brown  spots  ;  sides  with  similar  black-edged  spots  or  ocelli; 
lower  surfaces  pale-olive,  throat  sometimes  with  black  markings.'' 
— Boulenger. 

In  hilly  country  specimens  are  after  met  with  on  which  the 
markings  of  the  upper  surfaces  have  entirely  disappeared.  The 
edge  of  the  eyelids  and  ear  lobules  are  constantly  yellow. 


Total  length 

295  mm. 

Head 

-      25     „ 

Width  of  head     ... 

18     „ 

Body 

85     „ 

Fore-h'mb 

33     „ 

Hind-limb 

48     „ 

Tail           

...       185     „ 

In  Victoria  this  lizard  rarely  exceeds  250  mm.  in  length. 

Habits, — This  lizard  is  usually  met  with  on  open  stony  ground, 
and  dry  rocky  hills.  When  disturbed  it  rapidly  disappears  under 
logs  or  stones.  In  confinement  it  makes  an  interesting  little  pet, 
soon  becoming  tame  and  readily  taking  insects  from  the  hand. 
Its  food  consists  chiefly  of  insects,  although  in  captivity  it  will 
feed  on  smaller  lizards,  and  in  one  instance  within  our  knowledge 
one  was  known  to  swallow  its  own  tail. 

Jlistribution,  —  Victoria  :  Mordialloc,  Caulfield,  Sunbury, 
Keilor,  Upper  Yarra,  Jan  Juc,  Mt.  Hope,  Grampians,  Beaufort 
(Melb.  Mus.).  This  species  is  distributed  over  the  whole  of 
the  colony  (L.  and  F.). 

Range  outside  Victoria  :  South  Australia,  West  Australia, 
Houtman's  Abrolhos,  Tasmania,  King  Island,  Kent  Group, 
Kangaroo  Island,  New  South  Wales,  Queensland. 
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EoERNTA  STRiOLATA,  Peters. 

Tropidolepisma  striolatum^  Peters,  Mon.  Berl.  Ac,  p.  642. 

Description, — "  Head  moderate.  A  curved  groove  behind  the 
nostril ;  frontonasal  in  contact  with  the  rostral ;  prsefrontals 
forming  a  median  suture  ;  frontal  not  twice  as  long  as  broad,  as 
large  as  or  smaller  than  the  interparietal ;  four  supraoculars, 
second  largest ;  seven  supraciliaries  ;  fifth  or  sixth  upper  labial 
entering  the  orbit ;  two  or  three  pairs  of  nuchals.  Ear-opening 
as  large  as  the  eye-opening,  with  three  pointed  lobules  anteriorly. 
Twenty-eight  to  thirty-two  scales  round  the  middle  of  the  body  ; 
dorsals  largest,  quadri-  or  quinquecarinate,  laterals  smallest,  tri- 
carinate.  The  adpressed  limbs  overlap.  Digits  moderate.  Tail 
cylindrical,  a  little  longer  than  the  head  and  body ;  a  series  of 
large,  transversely  dilated  scales  on  the  upper  as  well  as  the 
lower  surface  of  the  tail,  the  former  pluriearinate.  Colour, — 
Brown  above  with  lighter  dots  and  a  lighter  dorso-lateral  band  ; 
longitudinal,  more  or  less  confluent  blackish  streaks  on  the 
vertebral  region ;  a  blackish  lateral  band  ;  upper  headnshields 
black  edged ;  labials  yellowish,  black-edged ;  lower  surfaces 
yellowish  or  greyish  ;  throat  spotted  or  reticulated  with  blackish." 

The  above  colouring  applies  to  specimens  from  the  northern 
parts  of  the  colony,  but  on  the  rocky  hills  and  mountains  further 
south,  the  colour  is  uniform  blackish-brown  or  with  light  dots. 
The  upper  labials  constantly  greyish-white. 


Total  length 

190  mm. 

Head 

..         21     „ 

Width  of  Head  . . . 

15     „ 

Body 

69     „ 

Fore-limb 

27     „ 

Hind-limb 

36     „ 

Tail          

...       100     „ 

Habits. — This  lizard  is  usually  found  amongst  the  rocks  on 
hills  and  mountains. 

Mode  of  reproduction, — ^Young  developed  within  the  body  of 
the  parent,  three  or  four  being  brought  forth  at  a  time.* 

Distribution, —  Victoria  :  Gunbowor,  Pyramid  Hill,  Upper 
Yarra,  Lilydale,  Gippsland   (Melb.   Mus.) ;    Dimboola,    Croajin- 
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golong,  Grampians,  Pyramid  Hill,  Gembrook,  Tynong  (L.  and  F.). 
Range  outside  Victoria. — Northern  Queensland.  Gayndah. 


Egernia  cunninohami,  Gray. 

Egernia  cunninghami.  Gray,  Cat.,  p.  105. 

Tiliqua  cunninghami^  Gray,  Proc.  Zool.  Soc,  1832,  p.  40. 

Egernia  cunninghami^  Gray,    Ann.  N.H.,   ii.,  1838,   p.    288, 
and  in  Stokes,  Discov.  in  Austral.,  i,  p.  499,  pi.  ii 

Tropidolepisma    cunninghami^   A.    Dum.,    Cat.    M^th.    Bept., 
p.  177. 

Egernia  krefftii^  Peters,  Mon.  Berl.  Ac,  1871,  p.  30. 

Description, — "  Head  moderata  A  curved  groove  behind  the 
nostril ;  frontonasal  in  contact  with  the  rostral ;  prssf rontals 
usually  forming  a  median  suture ;  frontal  not  twice  as  long  as 
broad,  as  large  as  or  a  little  larger  than  the  interparietal ;  four  or 
five  supraoculars,  second  largest ;  seven  or  eight  superciliaries ; 
sixth  and  seventh,  or  seventh  and  eighth  upper  labials  entering 
the  orbit ;  two  or  four  pair  of  nuchals.  Ear-opening  as  large  as, 
or  a  little  larger  than  the  eye-opening,  with  four  or  ^v^  pointed 
lobules  anteriorly.  Nuchal  scales  pluricarinate,  dorsals  and 
laterals  sharply  unicariuate,  ending  in  a  point,  the  keel  and  the 
point  becoming  stronger  towards  the  tail ;  dorsal  scales  largest, 
laterals  smallest  ;  thirty-six  to  forty-two  scales  round  the  middle 
of  the  body.  The  adpressed  limbs  largely  overlap.  Digits 
moderate.  Tail  cylindrical,  a  little  longer  than  the  head  and 
body;  upper  caudal  scales  strongly  unicarinate,  ending  in  a  spine." 
Colour. — Olive-brown  above  with  irregular  spots  or  blotches  of  a 
darker  colour ;  in  the  young  speckled  with  light  dots,  which 
usually  disappear  in  the  adult ;  head-shields  edged  with  black  ; 
lower  surfaces  whitish  or  pale-olive  spotted  or  blotched  with  dark- 
brown  ;  throat  whitish-olive. 


Total  length 

...        330 

Head 

35 

Width  of  he^d     . . . 

25 

Body 

...        115 

Fore-limb ... 

46 

Hind-limb 

62 

Tail           

...       180 

)> 


•.» 


>> 


>? 


J> 


>? 
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Habits, — Found  in  rocky  places. 

Distribution,  —  Victoria :     Melbourne,    Sunbury,     Brighton, 
Castlemaine,  Beechworth,  Mt.  Stanley. 

Range  outside  Victoria. — West  Australia,  Sydney,  Queensland. 

Trachysaurus,  Gray. 

Palatine  bones  in  contact  on  the  middle  line  of  the  palate. 
Pterygoids  toothless.  Lateral  teeth  with  subcorneal  crowns. 
Eyelids  well  developed,  scaly.  Tympanum  distinct,  deeply  sunk. 
Nostril  pierced  in  a  single  nasal,  with  a  curved  groove  behind ; 
no  supranasals;  a  complete  series  of  shields  between  the  orbit 
and  the  upper  labials;  prsef rentals  well  developed;  fronto- 
parietals and  interparietal  distinct,  the  latter  shield  in  contact 
with  an  azygos  occipital.  Dorsal  scales  rhomboidal,  rugose. 
Limbs  short,  pentadactyle  ;  digits  cylindrical ;  subdigital  lamellae 
mostly  divided.     Tail  short,  stump-like. 

This  genus,  which  is  represented  by  only  one  species,  extends 
over  the  whole  of  Australia  to  which  it  is  confined. 

Trachysaurus  rugosus.  Gray. 

Trachydosaurus  rugosus^  Gray,  Oat.,  p.  102. 

asper^  Gray,  I.e.,  p.  103. 

Trachysaurus  rugosus^  Gray,  in  King's  Voy.  Austral.,  ii.,  p.  430, 
Dum.  and  Bibr.,  v.,  p.  754;  McCoy,  Prodr.  Zool.  Vict.,  dec.  xi., 
pi.  102  ;  Haake,  Zool.  Anz.,  1885,  p.  435. 

peroniiy  Wagl.,  Icon.  Amph.  (nee  ^g.) 

Brachydactylus  typicus^  Smith,  S.  Afr.  Quart.  Journ.,  ii.,  1835, 
p.  144,  pi. — 

Trachysaurus  typicus^  Gray,  in  Grey's  Journ.  Austral.,  ii.,  p.  423. 

asper^  A.  Dum.,  Cat.  M^th.  Rept.,  p.  179. 

Description. — "  Head  large,  very  distinct  from  neck  ;  snout 
short,  obtuse.  Head -shields  convex,  more  or  less  rugose.  .F.t)nto- 
nasal  the  largest  head-shield ;  prsefrontals  forming  a  median 
suture;  two  or  three  supraoculars  and  five  to  seven  supraciliaries  ; 
frontal  and  interparietal  varying  much  in  length ;  ear-opening 
about  as  large  as  the  eye-opening,  without  lobules.  Dorsal  scales 
very  large,  rough,  strongly  imbricate,  suggestive  of  the  fruit  of  a 
pine ;   ventrals  much   smaller,  smooth ;    twenty  to  thirty  scales 
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round  the  middle  of  the  body.  Limbs  widely  separated  when 
adpressed  ;  digits  very  short.  Tail  about  as  long  as  the  head, 
stump-like,  scaled  like  the  body.  Colour, — Dark-brown  above, 
with  yellowish  spots  or  irregular  cross-bands;  lower  surfaces 
yellowish,  spotted  or  marbled  with  brown,  or  with  longitudinal 
and  transverse  brown  streaks. 


Total  length 

353  mm. 

Head 

60     „ 

Width  of  head    ... 

58     „ 

Body 

...       230     „ 

Fore-limb... 

56     „ 

Hind-limb 

...         57     „ 

Tail           

63     „     " — Boulenger. 

Habits, — Found  in  dry  open  country;  movements  very  sluggish. 

This  lizard  appears  to  subsist  on  a  vegetable  diet,  the  stomach 
of  one  found  on  the  Grampians  contained  nothing  but  fungus  a&d 
Styphelia  berries. 

Mode  of  reproduction. — Young  developed  within  the  body  of  the 
parent.  "Brings  forth  in  March  a  single  young  one  of  surprising 
size,  about  half  the  length  of  the  parent.'' — McCoy,  Prod.  Zool. 
of  Yict. 

Distribution. — Victoria:  Kewell,  (Melb.  Mus.).;  Northern  parts 
of  the  Colony,  (McCoy) ;   Grampians,  Wimmera  (L.  and  F.). 

TiLiQUA,  Gray. 

Palatine  bones  in  contact  on  the  middle  line  of  the  palate. 
Pterygoids  toothless.  Lateral  teeth  with  spheroidal  crowns.* 
Eyelids  well  developed,  scaly.  Tympanum  distinct,  deeply  sunk. 
Nostril  pierced  in  a  single  nasal,  with  a  curved  groove  behind; 
no  supranasals ;  a  complete  series  of  shields  between  the  orbit 
and  the  upper  labials ;  prsef rontals  well  developed  ;  frontoparietals 
and  interparietal  distinct.  Limbs  short,  pentadactyle ;  digits 
subcylindrical  or  slightly  compressed  with  undivided  transverse 
lamellae  inferiorly. 

The  genus  contains  five  species  which  range  over  Australasia, 
from  Tasmania  to  the  Indo-Malayan  Islands.  Three  of  the 
species  occur  in  Victoria. 

*  Except  ia  T.  aieiaide/wia,  which  has  the  teeth  more  conical. 
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TiLIQUA    SCINCOIDES,  White. 

Cyclodus  gigas,  Gray,  Cat.,  p.  103. 

Lacerta  scincoides^  White  Jour.,  Voy.  N.S.  Wales,  p.  242,  pi. — ; 
Shaw,  Nat.  Miscall.,  v.,  pi.  clxxix. 

Scincus  crotaphomelas^  Lacep.,  Ann.  Mus.,  iv.,  1804,  pp.  192,  209. 

tuberculatusj  Merr.  Tent.,  p.  73. 

Tiliqua  tuberculata^  Gray,  Ann.  Phil.  (2)  x.,  1825,  p.  201,  and 
in  Gray's  Voy.  Austr.  ii.,  p.  429. 

scincoideSy  Fitzing,  N.  Class  Rept.,  p.  52. 

whitiij  Gray,  Griff.  A.K.,  ix.,  Syn.,  p.  67. 

crotaphomelas^  Gray,  I.e.,  p.  68. 

Cyclodus  boddoertii^  part.,  Dum.  and  Bibr.  v.,  p.  752. 

P^^^i  Girard,  U.S.  Explor.    Exped.,  Herp.,  p.  233 ; 

Strauch,  Bull.  Ac.  St.  Petersb.,  x.,  1866,  p.  454;  McCoy,  Prod. 
Zool.  Vict.,  dec.  viii.,  pi.  Ixxi. 

boddoertii,  Peters  and  Doria,  Ann.  Mus.  Genova,  xiii., 

1878,  p.  366. 

Description, — "  Frontonasal  in  contact  with  the  rostral ;  prse- 
frontals  forming  a  median  suture;  four  supraoculars,  second 
largest ;  six  or  seven  supraciliaries ;  interparietal  narrower  than 
the  parietals ;  scales  on  the  occiput  not  or  but  slightly  broader 
than  long ;  anterior  temporals  much  larger  than  the  others,  about 
as  long  as  the  interparietal ;  ear-opening  about  as  large  as  the 
eye-opening,  with  two  or  three  large,  obtuse  lobules.  Scales 
smooth,  laterals  a  little  smaller  than  the  dorsals  and  ventrals, 
thirty^our  to  forty  round  the  middle  of  the  body.  Fore-limb  as 
long  as  or  a  little  shorter  than  the  head  ;  its  length  in  the  adult, 
contained  from  three  to  four  times  in  the  distance  between  axilla 
and  groin.  Tail  cylindrical,  shorter  than  the  body."  Colour. — 
Olive  above  with  seven  or  eight  more  or  less  distinct  dark-brown 
cross  bands ;  fine  dark-brown  lines  marking  the  intersection  of 
scales  along  the  upper  surface  of  the  neck  ;  usually  with  a  dark- 
brown  band  extending  from  above  the  fore-limb  to  the  eye, 
broken  above  the  ear-opening  ;  tail  with  six  or  seven  dark-brown 
cross  bands  ;  sides  and  under  surfaces  greyish,  or  yellowish,  with 
blackish  transverse  marblings ;  throat  immaculate  or  with  a  few 
dark  spots.     Tongue  bright  Prussian-blue. 
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Total  length 

585  mm 

Head 

.         70     „ 

Width  of  head 

..         58     „ 

Body         

.       265    „ 

Fore-limb... 

.         68    „ 

Hind-limb 

67     „ 

X  ai 1            ...           ...          ,, 

.       250    „ 

Habits, — Met  with  in  sandy  heath  country,  and  on  the  hill 
sides  in  lightly  timbered  districts.  Movements  very  sluggish. 
^  Mode  of  reproduction, — Oviparous,  eggs  round,  twelve  to  fifteen 
laid  about  December.  A  female  specimen  captured  in  November, 
on  dissection  was  found  to  contain  fifteen  full-size  eggs,  in  none 
of  which  was  there  any  trace  of  an  embryo. 

Distribution, — Victoria:  Sunbury,  Pyrajnid  Hill  (Melb.  Mus.); 
Kew,  Wood  end,  Werribee  Gorge  (L.  and  F.). 

Range  outside  Victoria. — Tasmania,  King  Island,  New  South 
Wales,  Port  Essington,  Cape  York. 


TiLiQUA  NiGEO-LUTEA,   Gray. 

Cyclodus  nigroiuteus,  Gray,  Cat.,  p.   104 ;    Quoy.  and   Gaim., 
Voy.  Uranie  Rept.,  pi.  xli. 

Tiliqua  nigroiuteas,  Gray,  Griff.  A.  K.,  ix.,  Syn.,  p.  68. 

Cyclodus   nigroluteuSy  Dum.   and   Bibr.,  v.,  p.  750;    Strauch, 
Bull.  Ac,  St.  Petersb.,  x.,  1866,  p.  457. 

Description. — "Frontonasal  in  contact  with  the  rostral,  and 
sometimes  with  the  frontal ;  four  supraoculars ;  four  or  five 
supraciliaries  ;  interparietal  narrower  than  the  parietals ;  scales 
on  the  occiput  not  broader  than  long;  anterior  temporals  not 
larger  than  the  others ;  ear-opening  smaller  than  the  eye-opening, 
with  two  obtuse  lobules  ;  twenty-eight  to  thirty  scales  round  the 
middle  of  the  body,  dorsals  largest,  rather  rugose.  Fore-limb  as 
long  as  or  slightly  longer  than  the  head,  its  lengtb  contained  thrice 
to  thrice  and  a  half  in  the  distance  between  axilla  and  groin. 
Tail  not  quite  half  the  length  of  head  and  body,  cylindrical.*^ 
Colour. — Upper  surfaces  of  head  and  tail  olive-brown,  body  dull- 
yellow  with  blackish-brown  irregular  longitudinal  dashes  and 
transverse  bands,  leaving  the  ground  colour  in  from  five  to  seven 
irregular  patches  extending  from  the  neck  to  the  base  of  the  tail ; 
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tail  with  from  five  to  seven  irregular  dark-broWn  bands ;  sides 
and  limbs  greyish-olive,  marbled  with  dark-brown;  under  surfaces 
yellowish ;  throat  immaculate,  belly  variegated  with  dark-brown 
reticulations.     Tongue  bright  Prussian-blue. 

Total  length  ...  ...  375  mm. 

Head  ...  ...  45  „ 

Width  of  head 35  „ 

Body        ...  ...  ...  210  „ 

Fore-limb...  ...  ...  50  „ 

Hind-limb  ...  ...  50  „ 

Tail           ...  ...  ...  120  ,, 

Habits, — In  its  habits  this  lizard  is  similar  to  T,  sdncoides  but  is 
much  more  active ;  when  irritated  it  opens  its  mouth  and  snaps 
from  side  to  side,  at  the  same  time  making  a  sound  similar  to 
that  made  by  blowing  with  a  bellows.  If  allowed  to  seize  one's 
hand  it  is  some  time  before  it  can  be  made  to  relax  its  hold.  Its 
food  consists  of  insects,  fungus,  and  probably  the  fruit  of  small 
shrubs.  In  confinement  it  will  feed  on  bread  and  milk  and  bits 
of  raw  meat. 

Mode  of  reproduction, — Young  developed  within  the  body  of 
the  parent,  twelve  or  fourteen  being  brought  forth  at  a  time. 

Distribution,  —  Victoria  :  Ringwood,  Mordialloc,  Frankston 
(Melb.  Mus.);  Oakleigh,  Phillip  Island,  Plenty  Ranges,  Fernshaw, 
Grampians  (L.  and  F.). 

Range  outside  Victoria. — South  Australia,  Tasmania. 

TiLiQUA  OCCIPITALIS,  Peters. 

Cyclodus  occipitalis^  Peters,  Mon.  Berl.  Ac,  1863,  p.  231; 
Strauch,  Bull.  Ac,  St.  Petersb.,  x.,  1866,  p.  456. 

Cyclodus  fasciatus^  Liitken,  Vidensk.,  Meddel.,  1862  (1863), 
p.  292,  pi.  i,  tig.  1  ;  Strauch,  I.e. 

Description, — "Frontonasal  in  contact  with  the  rostral  and 
with  the  frontal ;  three  (or  two)  supraoculars,  first  largest ;  four 
or  five  supraciliaries  ;  interparietal  narrower  than  the  parietals  ; 
scales  on  the  occiput  longer  than  broad  ;  anterior  temporals  not 
larger  than  the  others ;  ear-opening  a  little  larger  than  the  eye- 
opening  with  three  obtuse  lobules.  Scales  smooth,  forty  to  forty- 
two  round  the  middle  of  the  body,  laterals  a  little  smaller  than 

p 
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the  dorsals  and  ventrals.  Fore-limb  slightly  longer  than  the 
head,  its  length  contained  twice  and  a  half  in  the  distance 
between  axilla  and  groin.  Tail  not  quite  half  the  length  of  head 
and  body,  very  slightly  compressed."  Colour. — -Yellowish  above 
with  four  or  five  dark-brown  bands  across  the  body,  and  three 
or  four  others  encircling  the  tail,  a  broad  dark-brown  band 
from  the  eye  to  above  the  ear,  limbs  and  under  surfaces 
yellowish,  the  distal  part  of  limbs  darker  above.  Tongue  bright 
Prussian- blue. 


Total  length 

388  mm 

Head         

50     „ 

Width  of  head     . . . 

...         34     „ 

Body          

...       204     „ 

Fore-limb... 

...         52     „ 

Hind-limb 

...         54     „ 

Tail           

...       134     „ 

Distribution, — Victoria  :  Western  district  (Melb.  Mas.) 
Range  outside  Victoria. — South  Australia,  Swan  River. 

Lygosoma,  Fitzing. 

Palatine  bones  in  contact  mesially ;  pterygoid  bones  usually 
also  in  contact  anteriorly,  the  palatal  notch  not  extending 
forwards  to  between  the  centre  of  the  eyes ;  pterygoid  teeth 
minute  or  absent.  Maxillary  teeth  conical  or  obtuse.  Eyelids 
well  developed.  Ear  distinct  or  hidden  ;  if  distinct,  tympanum 
more  or  less  sunk.  Nostril  pierced  in  the  nasal  \  supranasals 
present  or  absent.  Limbs  more  or  less  developed,  rudimentary, 
or  absent. 

There  are  already  over  150  known  species  belonging  to  this 
genus,  which  extends  over  the  whole  of  Australia,  East  Indies, 
China,  North  and  Central  America,  Tropical  and  South  Africa. 


Lygosoma. 

Sub-genus  Hinulia,  Gray. 

Limbs  well-developed,  pentadactyle ;  length  of  the  hind-limb 
exceeds  the  distance  between  the  centre  of  the  eye  and  the  fore- 
limb.     Lower   eyelid   scaly.      Tympanum    distinct.      No   supra- 
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nasals.       Frontal    not    broader   than    the    supraocular   region. 
Frontoparietals  distinct.     A,  pair  of  enlarged  praeanals. 

HiNULiA*  LESUEURii,  Dum.  and  Bibr. 

liinulia  austraiis^  Gray,  Cat.,  p.  77. 

Tiliqua  australiSy  Gray,  Ann.  N.H.,  ii.,  1838,  p.  291. 

Lygosoma  lesueurii,  Dum.  and  Bibr.,  v.,  p.  733. 

ausirale,  (non  Gray),  Peters,  Mon.  Berl.  Ac,  1863,  p. 

231. 

schomburgkii^  Peters,  I.e. 

Euprepes  australis^  Steindachn,  Novara,  Rept.,  p.  49. 

Lygosoma   (Hinulia)  pantherinum^    Peters,    Mon.    Berl.   Ac, 
1866,  p.  89. 

Hinulia  spaldingi^  Macleay,  Proc  Linn.  Soc  N.S.W.,  ii.,  1877, 
p.  63. 

Description, — "Habit  slender;  the  distance  between  the  end 
of  the  snout  and  the  fore-limb  is  contained  once  and  a  half  to 
twice  in  the  distance  between  axilla  and  groin ;  snout  moderate, 
obtuse;  loreal  region  nearly  vertical.  Lower  eyelid  scaly. 
Nostril  pierced  in  a  single  nasal,  no  supranasal ;  no  postnasal ; 
rostral  usually  in  contact  with  the  frontonasal ;  latter  broader 
than  long;  prsBfrontals  forming, a  median  suture;  frontal  as  long 
as  or  a  little  longer  than  the  frontoparietals  and  parietals  together, 
in  contact  with  three  anterior  supraoculars ;  four  supraoculars ; 
eight  supraciliaries ;  first  largest ;  frontoparietals  distinct,  as  long 
as  or  shorter  than  the  interparietal;  parietals  forming  a  median 
suture  behind  the  interparietal;  two  to  four  pairs  of  nuchals; 
fifth  and  sixth  or  sixth  and  seventh  upper  labials  below  the  eye. 
Ear-opening  oval,  about  as  large  as  the  eye-opening,  the  anterior 
border  with  a  fringe  of  four  or  five  lobules.  Twenty-four  to 
thirty-four  smooth  scales  round  the  body  ;  dorsals,  especially  the 
two  vertebral  series,  largest,  laterals  smallest.  Two  large 
praeanals.  Tbe  hind  limb  reaches  the  wrist  or  the  elbow  of  the 
adpressed  fore-limb.  Toes  long  and  slender,  compressed;  sub- 
digital  lamellae  feebly  unicarinate,  twenty-two  to  twenty-six  under 
the  fourth  toe.  Tail  more  than  twice  the  length  of  head  and 
body.  Colour, — Brown  or  olive-brown  above,  with  a  black, 
white-edged   vertebral   band,    and    a   white,   black-edged   dorso- 
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lateral  streak ;  sides  blackish,  with  regular  series  of  white  spots  ; 

a  white  streak  from  above  axilla  to  groin.     The.  ground  colour 

may  be  black,  with  the  usual  white .  markings.     Lower  surfaces 

white.  * 

Total  length         275  mm. 


Head 

16 

Width  of  head     .  . 

10 

Body 

69 

Fore-limb 

24 

Hind-limb 

40 

Tail           

190 

» 


» 


» 


>> 


)) 


»> 


}} 


-Boulenger. 


Habits, — This  lizard  is  usually  found  hidden  under  logs  and 
stones,  where  it  often  forms  channels  in  the  soft  ground. 

Distribution, —  Victoria :  Prahran,  Sunbury,  Pyramid  Hill 
(Melb.  Mus.) ;  Grampians,  Bendigp,  Brown's  Plains,  Castlemaine, 
Beech  worth,  Mount  Stanley  (L.  and  P.). 

Range  outside  Victoria. — Fairly  well  distributed  over  the 
whole  of  Australia  and  adjacent  islands. 


HiNULIA   TiENIOLATA,    White. 

Hinulia  tceniolata,  Gray,  Cat.,  p.  78. 

Lacerta  tceniolata^  White,  Journ.  N.S.W.,  p.  245,  pi. — ;  fig.  1. 

Scincus  actolineatus^  Daud.,  Kept.,  iv.,  p.  285. 

tceniolatus,  Merr.  Tent.,  p.  72. 

undecimstriatus,  Kuhl,  Beitr.  z.  Zool.  u.  Vergl.  Anat., 

p.  129. 


niultilineatus^  Lesson,  Voy.  Coquille,  Zool.,  ii.,  p.  45, 

pi.  iii.,  fig.  2. 

Tiliqua  tceniolata^  Gray,  Griff.  A.  K.,  ix.,  Syn.,  p.  68. 

Lygosoma  tceniolata^  Dum.  and  Bibr.,  v.,  p.  733  \  Hallow,  Proc. 
Ac.  Philad.,  1860,  p.  490. 

Hinulia  tceniolata^  Girard,  U.S.  Explor.  Exped.,  Herp.  p.  258. 

Euprepes  tceniolata^  Steindachn.  No  vara.  Kept.,  p.  49. 

Description. — ^'  Habit  slender ;  the  distance  between  the  end 

of  the  snout  and  the  fore-limb  is  contained  once  and  a  half  to- 

once  and  four-fifths  in  the  distance  between  axilla  and  groin. 

Snout  moderate,  obtuse  ;    loreal  region  nearly  vertical.     Lower 

eyelid  scaly.     Nostril  pierced  in  a  single  nasal ;    no  supranasal ;. 
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no  postnasal ;  rostral  sometimes  in  contact  with  the  frontonasal  \ 
latter  broader  than  long,  forming  a  suture  with  the  frontal;  frontal 
as  long  as  or  a  little  longer  than  the  frontoparietals  and  parietals 
together,  in  contact  with  the  three  anterior  supraoculars ;  four 
supraoculars;  seven  to  nine  supraciliaries,  first  largest;  fronto- 
parietals distinct,  as  long  as  or  shorter  than  the  interparietal;  pari- 
etals forming  a  suture  behind  the  interparietal ;  three  to  five  pairs 
of  nuchals ;  fifth  and  sixth  upper  labials  largest  and  below  the  eye. 
Ear-opening  oval,  a  little  smaller  than  the  eye-opening,  with  a 
fringe  formed  by  three  to  five  lobules  anteriorly.  Twenty-four  to 
twenty-six  smooth  scales  round  the  middle  of  the  body ;  dorsals, 
especially  the  two  vertebral  series,  largest,  laterals  smallest.  Two 
large  prseanals.  The  adpressed  limbs  slightly  overlap,  or  the 
hind  limb  reaches  the  elbow.  Toes  long  and  slender,  compressed  ; 
sub-digital  lamellae  feebly  unicarinate,  twenty  to  twenty-six  under 
the  fourth  toe.  Tail  about  twice  the  length  of  head  and  body. 
Colour, — ^Yellowish-brown  above,  with  three  broad  black  bands 
and  four  white  streaks  along  the  back ;  sides  without  any  spots, 
with  alternating  black  and  white  longitudinal  streaks  ;  altogether 
eight  white  streaks  on  the  body,  the  two  on  each  sWe  broadest ; 
limbs  with  lonsritudinal  black  lines.     Lower  surfaces  white." 


Total  length 

230  mm. 

Head 

...       u    „ 

Width  of  head     ... 

9     „ 

Body 

...         61     „ 

Fore-limb 

19     „ 

Hind-limb 

...         33     „ 

Tail           

155     „ 

J> 


-Boulenger. 


Habits. — Movements  very  quick.    Found  in  open  stony  districts. 
Distribution, — Victoria  :  A  single  specimen  found  at  Beech - 
worth. 

Range  outside  Victoria. — Sydney,  Parramatta. 


HiNULiA  QUOYi,  Dum.  and  Bibr. 

Quoy  and  Gaim.,  Voy.  Uranie,  Zool.,  pi.  xlii.,  fig  1. 

Lygosoma  quoyii,  Dum.  and  Bibr.,  v.,  p.  728. 

Hinulia  gastrosticta,  Giinth.,  Zool.  Ereb.  and  Terr.  Rept.,  p.  11. 
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Description, — "  Body  slightly  depressed ;  the  distance  between 
the  end  of  the  snout  and  the  fore-limb  is  contained  once  and  one- 
f bnrth  to  once  and  a  half  in  the  distance  between  axilla  and  groin. 
Snout  moderate,  obtuse.  Lower  eyelid  scaly.  Nostril  pierced 
in  a  single  nasal ;  frontonasal  broader  than  long,  fortning  a 
narrow  suture  with  the  rostral;  prsefrontals  forming  a  median 
suture  or  in  contact  with  their  inner  angles ;  frontal  as  long  as 
frontoparietals  and  interparietal  together,  in  contact  with  the 
two  or  three  anterior  supraoculars ;  four  supraoculars,  usually 
followed  by  a  very  small  fifth ;  nine  supraciliaries ;  fronto- 
parietals and  interparietal  distinct,  equal,  or  latter  a  little  shorter 
than  former  ;  parietals  forming  a  suture  behind  the  interparietal ; 
three  enlarged  shields  on  each  side,  bordering  the  parietals; 
sixth  upper  labial  largest  and  below  the  eye.  Ear-opening  oval, 
nearly  as  large  as  the  eye-opening ;  no  auricular  lobules.  Thirty- 
six  to  forty  scales  round  the  middle  of  the  body ;  ventrals  largest, 
laterals  smallest;  dorsal  scales  smooth  or  tricarinate  (young). 
A  pair  of  large  praeanals.  The  hind-limb  reaches  the  wrist  or 
the  elbow.  Digits  slightly  compressed;  subdigital  lamellae 
smooth,  divided,  twenty-seven  to  thirty-two  under  the  fourth  toe. 
Tail  about  twice  as  long  as  head  and  body.  Colour, — Brown  or 
olive-brown  above,  with  small  scattered  black  spots ;  sides  black, 
with  small  whitish  spots ;  a  yellow  dorso-lateral  line ;  lower 
surfaces  whitish ;  throat,  and  sometimes  also  belly,  with  longi- 
tudinal series  of  black  dots." 


Total  length 

285  mm. 

Head 

24     „ 

Width  of  head     . . . 

15     ,. 

Body 

71     „ 

Fore-limb 

30     „ 

Hind-limb 

46     „ 

Tail           

190     „     "— Boulenger. 

Habits. — Usually  found  in  open  flats  and  gullies,  often  in  or 
under  hollow  logs.  In  confinement  it  will  feed  on  flies,  termites, 
worms,  caterpillars,  and  also  on  smaller  lizards. 

Whilst  on  a  trip  to  Noojee  recently,  where  this  species  is 
fairly  numerous,  a  female,  which  appeared  to  contain  ova,  was 
selected  and  placed  in  a  bag.     A  few  days  after,  on  opening  the 
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bag  it  was  found  she  had  given  birth  to  four  young  ones.  These 
with  the  parent  were  placed  in  a  box  containing  some  earth  and 
flat  stones,  and  covered  partly  with  glass  and  partly  with  wire 
gauze.  After  a  few  days  the  young  ones  began  to  take  food ; 
they  would  readily  seize  anything  moving,  in  the  shape  of  a  small 
grub  or  caterpillar,  but  were  alarmed  at  the  fluttering  of  a  large 
moth.  When  the  parent  had  made  a  capture  the  young  ones 
would  timidly  c^proach  and  make  a  grab  at  whatever  she  held  in 
her  mouth,  but  she  always  seemed  disinclined  to  surrender  any 
portion  of  it.  She  showed  no  anxiety  when  the  young  ones  were 
separated  from  her.  Sometimes  when  trying  to  capture  a 
fluttering  moth,  if  one  of  the  young  ones  appeared  in  front  of 
her  she  would  seize  it,  but  having  discovered  her  mistake,  after  a 
few  seconds  she  would  drop  it  unhurt. 

What  appears  to  be  a  remarkable  exhibition  of  intelligence  on 
the  part  of  this  lizard  occured  about  this  time.  A  large  moth 
was  placed  in  the  cage  and  was  immediately  set  upon  by  the 
lizard  which  it  managed  to  elude  for  some  time.  At  length  the 
lizard  seized  it  by  the  end  of  the  abdomen.  The  wings  being  free 
it  continued  to  flutter  in  spite  of.  the  eflbrts  of  the  lizard  to  crush 
the  life  out  of  it  by  pushing  it  against  the  stones ;  at  last  she 
carried  it  to  the  end  of  the  cage  where  there  was  a  dish  of  water 
into  this  she  plunged  the  moth  and  held  it  there  for  about  twenty 
seconds ;  this  completely  damped  the  ardour  as  well  as  the  wings 
of  the  moth,  and  for  a  time  the  fluttering  ceased.  She  then 
carried  it  to  the  top  of  one  o£  the  stones,  when  the  young  ones, 
who  had  disappeared  beneath  during  the  struggle,  emerged  from, 
their  hiding  places  and  timidly  approached ;  presently  one  o£ 
them  made  a  snap  at  the  moth's  leg  and  pulled  it  ofl*,  causing 
another  flutter.  The  same  method  of  crushing  it  against  the 
stones  and  sides  of  the  cage  was  again  tried  but  without  success. 
Failing  in  this  she  carried  it  to  the  water  a  second  time,  and  held 
it  under  for  about  half-a-minute,  after  which  she  swallowed  it» 
pushing  the  wings  off  in  the  operation. 

Distribution, — Victoria  :  St.  Kilda,  Sunbury,  Keilor,  Upper 
Yarra,  Yarragon,  Toora,  Gunbower  (Melb.  Mus.) ;  distributed 
all  over  the  Colony  (L.  and  F.). 

Range  outside  Victoria. — Kangaroo  Island,  Rockhampton, 
Qaeensland. 
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Ltgosoma. 

Sub-genus  Liolepisma,  Dum.  and  Bibr. 

Limbs  well  developed ;  the  length  of  the  hind-limb  exceeds 
the  distance  between  the  centre  of  the  eye  and  the  fore-limb. 
Lower  eyelid  with  an  undivided  transparent  disk.  Tympanum 
distinct.  No  supranasals.  Rostral  forming  a  suture  with  the 
frontonasal.  Frontal  not  broader  than  the  supraocular  region. 
One  or  more  pairs  of  enlarged  nuchals. 

Liolepisma  mustelinum,  O'Shaughn. 

Mocoa  mustelina^  O'Shaugn.,  Ann.  and  Mag.  N.H.  (4),  xiii., 
1874,  p.  299,  and  (5).  iv.,  1879,  p.  300. 

Lygosoma  (Mocoa)  lacrymanSy  Peters  and  Doria,  Ann.  Mus. 
Genova,  xiii.,  1878,  p.  348. 

( )  sonderi,  Peters,  Sitzb.  Ges.  Nat.  Freunde,  1878, 

p.  191. 

( )  orichalceum^  Boettg.  Ber.  Offenb.,  Yer.  Naturk., 

xvii.-xviii.,  1878,  p.  2,  pi.  i,  l^g  1. 

Descfiption, — "  Habit  slender,  body  elongate.  The  distance 
between  the  end  of  the  snout  and  the  fore-limb  is  contained  once 
and  two-thirds  to  twice  in  the  distance  between  axilla  and  groin. 
Snout  short,  obtuse.  Lower  eyelid  with  an  undivided  trans- 
parent disk.  Nostril  pierced  in  the  nasal,  which  is  quite  lateral ; 
no  supranasal;  frontonasal  broader  than  long,  forming  a  very 
broad  suture  with  the  rostral,  and  a  narrower  one  with  the. 
frontal;  latter  shield  as  long  as  or  a  little  shorter  than  the 
frontoparietals  and  interparietal  together,  in  contact  with  the 
two  anterior  supraoculars  ;  four  supraoculars,  second  largest ;  six 
or  seven  supraciliaries ;  frontoparietals  normally  distinct  (united 
in  some  specimens),  as  long  as  or  a  little  longer  than  the  inter- 
parietal; parietals  forming  a  suture  behind  the  interparietal, 
bordered  by  a  pair  of  nuchals  and  a  pair  of  temporals ;  fourth 
upper  labial  largest  and  entering  the  orbit.  Ear-opening  oval, 
not  larger  than  the  transparent  palpebral  disk.  Twenty-two  to 
twenty-four  smooth  scales  round  the  middle  of  the  body ;  dorsals 
largest.  Prseanals  not  or  but  feebly  enlarged.  The  adpressed 
limbs  fail  to  meet.     Digits  cylindrical ;  subdigital  lamellae  smooth, 
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sixteen  to  nineteen  under  the  fourth  toe.  Tail  twice  as  long  as 
head  and  body.  Colour. — Pale  brown  or  yellowish-brown  above, 
golden  on  the  sides  and  on  the  tail ;  each  dorsal  scale  with  three 
or  more  brown  lines;  sides  usually  with  interrupted  brown 
longitudinal  lines ;  a  white  brown  edged  spot  or  streak  below  the 
posterior  border  of  the  eye;  lips  brown  dotted;  lower  surfaces 
yellowish-white,  sides  of  throat  and  belly  with  fine  brown  lines 
or  series  of  dots  ;  two  longitudinal  lines  of  confluent  brown  dots 
under  the  tail. 


Total  length 

135  mm. 

Head 

10     „ 

Width  of  head 

6     „ 

Body 

35     „ 

Fore-limb 

11     „ 

Hind-limb 

16     „ 

Tail 

90     „ 

" — Boulenger. 

Habits, — This  lizard  is  usually  found  under  logs,  and  amongst 
the  herbage  on  the  hillsides. 

Distribution, — Victoria :  St.  Kilda,  Mulgrave,  Dandenong 
Ranges,  Upper  Yarra,  Waterloo,  Lakes  Entrance  (Melb.  Mus.); 
Ringwood,  Ferntree  Gully,  Healesville,  Croajingolong  (L.  and  F.). 

Range  outside  Victoria. — South  Australia,  New  South  Wales. 


LiOLEPiSMA  ENTRECASTEAUXii,  Dum.  and  Bibr. 

Mocoa  entrecasteauxiiy  Gray,  Cat.,  p.  82. 

Lygosoma  entrecasteauxiiy  Dum.  and  Bibr.,  v.,  p.  717. 

Mocoa  pseudocarinata^  O'Shaughn.,  Ann.  Mag.  N.H.  (4),  xiii., 
1874,  p.  300. 

pseudotropisy  Giinth.,  Zool.   Ereb.   and  Terr.  Rept.,j). 

13. 

Description, — "The  distance  between  the  end  of  the  snout 
and  the  fore-limb  is  contained  once  and  two-fifths  to  once  and 
three-fourths  in  the  distance  between  axilla  and  groin.  Snout 
short,  obtuse.  Lower  eyelid  with  a  very  large  transparent  disk, 
nearly  the  whole  of  the  eye  being  visible  when  the  lid  is  closed. 
Nostril  pierced  in  the  nasal;  no  supranasal ;  frontonasal  broader 
than   long,   forming   a   suture    with    the   rostral   and   with  the 
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frontal ;  latter  shield  as  long  as  or  a  little  shoirter  than  fronto- 
parietals  and  interparietal  together,  in  contact  with  1^  first  and 
second  supraoculars ;  four  supraoculars^  second  largest ;  five  or 
six  supraciliaries ;  frontoparietals  distinct^  longer  than  the  inter- 
parietal; parietals  forming  a  suture  behind  the  interparietal; 
two  or  three  pairs  of  nuchals ;  fifth,  rarely  sixth,  upper  labial 
largest  and  entering  the  orbit.  Ear-opening  roundish,  smaller 
than  the  transparent  palpebral  disk,  without  distinct  lobules. 
Twenty-eight  to  thirty-two  scales  round  the  middle  of  the  body  ; 
dorsals  largest  and  usually  more  or  less  distinctly  striated  or 
obtusely  pluricarinate.  Prseanals  not  or  scarcely  enlarged.  The 
adpressed  limbs  usually  meet  or  overlap.  Digits  cylindrical ; 
subdigital  lamelli»  smooth,  seventeen  to  twenty  under  the  fourth 
toe.  Tail  once  and  one-third  to  once  and  two-thirds  the  length 
of  head  and  body."  Colour, — Olive  above,  with  three  black  longi- 
tudinal bands,  laterals  broadest  and  edged  above  and  below  by  a 
light  streak ;  in  some  specimens  both  bands  and  streaks  are 
absent,  in  which  case  the  ground  colour  is  much  lighter  and  more 
or  less  spotted  with  dark  brown  or  black.  Lower  surfaces  greyish 
or  greenish,  sometimes  dull  reddish-orange. 

Total  length  ...  ...  124  mm. 

jcxeaci        ...  ...  ...  Wj  ,, 

Width  of  head  ...  ...  7  „ 

Body         ...  ...  ...  41  „ 

Fore-limb  ...  ...  14  „ 

Hind-limb  ...  ...  18  „ 

■L  all           ...  ...  ...  i  o  ,j 

Habits, — Usually  met  with  amongst  the  grass  and  herbage  in 
open  scrubby  districts.     Movements  very  quick. 

Mode  of  reproduction — Oviparous,  eggs  oval,  three  to  five  laid 
in  January. 

Distribution. — Victoria  :  Melbourne  (Melb.  Mus.) ;  Sandring- 
ham,  Carrum,  Tynong,  Mt.  Baw  Baw  (L.  and  F.). 

Range  outside  Victoria. — Tasmania. 

LlOLEPISMA   TRILINEATUM,    Gray. 

Mocoa  trilineatUy  part..  Gray,  Cat.,  p.  81. 

T/V/^ua  trilineata^  Gray,  Ann.  N.H.,  ii.,  1838,  p.  291. 
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Lygosoma  duperreyi^  Dum.  and  Bibr.,  v.,  p.  715 ;  A.  Dum., 
Cat.  Meth:  Rept.,  p.  167. 

Euprepes  duperreyi^  ^t^xA,  Novara,  Rept.,  p.  47. 

Description. — "  Body  much  elongate ;  the  distance  between  the 
end  of  the  snout  and  the  fore-limb  is  contained  once  and  a  half 
to  -twice  and  a  half  in  the  distance  between  axilla  and  groin. 
Snout  short,  obtuse.  Lower  eyelid  with  an  undivided  trans- 
parent disk.  Nostril  pierced  in  the  nasal  ;  no  supranasal ; 
frontonasal  forming  a  suture  with  the  rostral,  the  width  of  which 
suture  is  considerably  less  than  the  width  of  the  frontal,  and  a 
narrower  one  with  the  frontal ;  latter  shield  as  long  as,  or  shorter 
than,  the  frontoparietal,  in^contact  with  the  two  anterior  supra- 
oculars ;  four  supraoculars,  second  largest ;  five  or  six  supra- 
ciliaries ;  frontoparietal  single  (rarely  divided) ;  a  very  small 
interparietal,  behind  which  the  parietals  form  a  suture ;  a  pair  of 
nuchals  and  a  pair  of  temporals  border  the  parietals ;  fifth  upper 
labial  largest  and  entering  the  orbit.  Ear-opening  oval,  about  as 
lai^  as  the  transparent  palpebral  disk,  without  or  with  one  or  two 
obtuse  lobules.  Twenty-six  or  twenty-eight  scales  round  the 
middle  of  the  body;  dorsals  largest  and  sometimes  feebly  striated. 
Prseanals  not  or  scarcely  enlarged.  The  adpressed  limbs  usually 
f^il  to  meet.  Digits  cylindrical ;  subdigital  lamellae  smooth, 
nineteen  to  twenty-three  under  the  fourth  toe.  Tail  once  and 
one-third  to  once  and  three-fourths  the  length  of  head  and  body. 
Colour. — Bronzy-olive  above,  with  a  black,  light-edged  lateral 
band;  frequently  the  light  lateral  streaks  are  again  edged  with 
black,  and  a  vertebral  black  stretik  is  present;  lower  surfaces 
grayish  or  greenish  white. 


Total  length 

173  mm. 

Head        

12     „ 

Width  of  head     ... 

8     „ 

Body         

...         51     „ 

Fore-limb 

...         15     „ 

Hind-limb 

...         23     „ 

Tail           

...       110     „ 

" — Boulenger. 


Habits. — Habits  similar  to  L,  entrecasteauxii^  to  which  it  is  very 
closely  allied. 
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Distribution, — Victoria :  Melbourne,  Ringwood,  Keilor,  Brandy 
Creek,  Western  Port,  Western  District  (Melb.  Mus.)  ;  Melbourne 
Kew,  Carrum,  Myrniong,  Castlemaine,  Grampians  (L.  and  F.). 

Kange  outside  Victoria. — Kent  Group,  Tasmania,  New  South 
Wales,  West  Australia. 

LiOLEPiSMA  METALLicuM,  O'Shaughn. 

Mocoa  oceliata,  part.,  Gray,  Cat.,  p.  82. 

Mocoa  metallica,  O'Shaughn,  Ann.  and  Mag.  N.H.  (4),  xiii., 
1874,  p.  299. 

Description, — "  The  distance  betweeli  the  end  of  the  snout  and 
the  fore-limb  is  contained  once  and  two-fifths  to  once  and  two- 
thirds  in  the  distance  between  axilla  and  groin.  Snout  short, 
obtuse.  Lower  eyelid  with  an  undivided  transparent  disk. 
Nostril  pierced  in  the  nasal ;  no  supranasal ;  frontonasal  broader 
than  long,  forming  a  suture  with  the  rostral  and  with  the 
frontal ;  latter  shield  shorter  than  frontoparietal  and  interparietal 
together ;  in  contact  with  the  first  and  second  supraoculars ;  four 
supraoculars,  second  largest ;  six  or  seven  supraciliaries ;  fronto- 
parietal single  (in  one  specimen  divided) ;  interparietal  distinct ; 
parietals  forming  a  suture  behind  the  interparietal ;  a  pair  of 
nuchals  and  a  pair  of  temporals  border  the  parietals ;  fifth  upper 
labial  largest  and  entering  the  orbit.  Ear-opening  roundish,  as 
large  as  or  a  little  larger  than  the  transparent  palpebral  disk, 
without  distinct  lobules.  Twenty-four  to  twenty-eight  scales 
round  the  middle  of  the  body ;  dorsals  largest  and  usually  more 
or  less  distinctly  striated  or  pluricarinate.  Prseanals  not  or  but 
feebly  enlarged.  The  adpressed  limbs  meet  or  slightly  overlap. 
Digits  cylindrical ;  subdigital  lamellae  smooth  eighteen  to  twenty- 
two  under  the  fourth  toe.  Tail  about  once  and  a  half  the  length 
of  head  and  body.  Colour. — Bronzy -olive  above,  with  small  dark- 
brown  spots,  sometimes  with  a  dark-brown  vertebral  streak ; 
sides  dark-brown,  light-dotted,  often  with  a  more  or  less  distinct 
light  streak  from  ear  to  groin ;  lower  surfaces  greenish  or  greyish, 
uniform  or  with  darker  dots. 
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Total  length 

133  mm. 

Head 

•..          11     „ 

Width  of  head     ... 

8     „ 

Body 

...         42     „ 

Fore-limb 

14     „ 

Hind-limb 

19     „ 

Tail           

80     „ 

" — Boulenger. 

Habits. — Usually  found  moving  about  in  open  scrub  country. 
Food,  insects  and  worms. 

Distribution, — Victoria:  Port  Albert  (Melb.  Mus.);  Melbourne, 
Croajingolong  (L.  and  F.). 

Range  outside  Victoria. — Tasmania,  Kangaroo  Island,  Loyalty 
*  Islands,  New  Hebrides. 


LiOLEPiSMA  GUiCHENOTi,  Dum.  and  Bibr. 

Mocoa  guichenotif  Clray,  Cat.,  p.  80. 

Mocoa  trilineata,  part.,  Gray,  I.e.,  p.  81. 

Lygosoma  guichenoti^  Dum.  and  Bibr.,  v.,  p.  713. 

(Mocda)   guttulatum^    Peters,    Sitzb.    Ges.     Naturf. 

Freunde,  1881,  p.  83. 

( )  platynotum^  Peters,  l.c.,  p.  84. 

Description, — "  The  distance  between  the  end  of  the  snout  and 
the  fore-limb  is  contained  once  and  one-third  to  once  and  two- 
thirds  in  the  distance  between  axilla  and  groin.  Snout  short, 
obtuse.  Lower  eyelid  with  an  undivided  transparent  disk. 
Nostril  pierced  in  the  nasal,  which  is  quite  lateral ;  no  supra- 
nasal  ;  frontonasal  forming  a  broad  suture  with  the  rostral,  the 
width  of  which  suture  equals  the  width  of  the  frontal,  and  a 
narrower  one  with  the  frontal ;  latter  shield  narrower  and  not 
longer  than  the  frontoparietal,  in  contact  with  the  two  anterior 
supraoculars  ;  four  supraoculars,  second  largest ;  seven  or  eight 
supraciliaries  ;  frontoparietal  single  ;  a  small  interparietal,  behind 
which  the  parietals  form  a  suture  ;  a  pair  of  nuchals  and  a  pair 
of  temporals  border  the  parietals  j  fifth  upper  labial  largest  and 
entering  the  orbit.  Ear-opening  oval,  about  as  large  as  the 
transparent  palpebral  disk,  without  projecting  lobules.  Twenty- 
six  to  thirty  scales  round  the  middle  of  the  body  ;  dorsals  largest 
and  sometimes  feebly   striated.      Prseanals   not  or  but  feebly 
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enlarged.  The  adpressed  limbs  overlap,  meet,  or  fail  to  meet. 
Digits  cylindrical ;  subdigital  lamellae  smooth,  twenty  to  twenty- 
six  under  the  fourth  toe.  Tail  about  once  and  two-thirds  the 
length  of  head  and  body.  Colour, — Bronzy-olive  or  brownish 
above,  with  or  without  small  darker  and  lighter  spots ;  vertebral 
region  sometimes  darker ;  a  dark-brown  lateral  band,  edged 
above  and  below  by  a  light  streak ;  greenish-white  inferiorly 
sometimes  with  blackish  dots. 


rxwu    ik/Acwv/ikxaxj.    vtv/vo. 

Total  length 

97  mm. 

Head        

9    „ 

Width  of  head     ... 

6     „ 

Body 

...         31     „ 

Fore-limb 

...         11     „ 

Hind-liinb 

...         15     „ 

Tail           

...         57     „ 

- — Boulenger. 

Habits, — Usually  found  running  about  amongst  the  grass. and 
herbage  on  dry  sandy  ground  and  stony  hill  sides.  Soon  becomes 
tame  in  captivity  and  will  feed  readily  on  flies,  caterpillars, 
worms,  bits  of  bread  and  potato. 

Mode  of  reproduction, — Oviparous ;  eggs  oval,  three,  laid  in  the 
ground. 

Distribution, — Victoria  :  Melbourne,  Ringwood,  Upper  Yarra, 
Mitta  Mitta  (Melb.  Mus.) ;  Kew,  Ringwood,  Carrum,  XiOch, 
Myrniong,  Healesville,  Beaconsfield,  Femtree  Gully,  Grampians 
(L.  and  F.) 

Range  outside  Victoria. — New  South  Wales,  South  Australia, 
West  Australia. 


LiOLEPiSMA  PRETiosuM,  O'Shaughn. 

Mocoa  pretiosa,y  O'Shaughn.,  Ann.  and  Mag.  N.H.  (4),  xiiL, 
1874,  p.  298. 

microlepidota^  O'Shaughn.,  I.e.,  p.  299. 

Description, — "  The  distance  between  the  end  of  the  snout  and 
the  fore-limb  is  contained  once  and  two-fifths  in  the  distance 
between  axilla  and  groin.  Snout  short,  obtuse.  Lower  eyelid 
with  an  undivided  transparent  disk.  Nostril  pierced  in  the 
nasal ;  no  supranasal ;  frontonasal  broader  than  long,  forming  a 
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suture  with  the  rostral  and  with  the  frontal ;  latter  shield  a  litUe 
shorter  than  frontoparietal  and  interparietal  together,  in  contact 
with  the  two  anterior  supraoculars;  four  supraoculars,  second 
largest ;  seven  or  eight  supraciliaries ;  frontoparietal  single ;  a 
small  interparietal,  behind  which  the  parietals  form  a  suture ;  a 
pair  of  nuchals  and  a  pair  of  temporals  border  the  parietals ;  fifth 
upper  labial  largest  and  entering  the  orbit.  Ear-opening  oval, 
larger  than  the  transparent  palpebral  disk.  Thirty-four  to 
thirty-eight  scales  round  the  middle  of  the  body ;  dorsals  largest, 
striated  or  (feebly  pluricarinate,  prseanals  not  enlarged.  The 
adpressed  limbs  meet  or  overlap.  Digits  cylindrical ;  subdigital 
lamellae  smooth,  twenty  to  twenty-two  under  the  fourth  toe. 
Tail  a  little  longer  than  head  and  body."  CV?/^?/^.— ^Olive-brown 
above  with  small  darker  and  lighter  spots,  a  blackish  light  dotted 
lateral  band  extending  from  the  eye  to  the  groin,  often  edged 
above  with  pale-brown ;  a  blackish  vertebral  streak  may  be 
present ;  lower  surfaces  greenish  or  greyish-salmon,  lips  and 
throat  black  dotted. 


Total  length 

119  mm. 

Head 

...         11     „ 

Width  of  head     ... 

8     „ 

Body 

...         43     „ 

Fore-limb 

...         16     „ 

Kind-limb 

22     „ 

Tail           

65     „ 

Habits, — Met  with  under  logs  and  stones  in  moist  and  thickly 
timbered  country  and  dense  gullies. 

Mode  of  reproduction, — Young  developed  within  the  body  of 
the  parent ;  three  brought  forth  in  January  or  February. 

Distribution, — Victoria  :  Upper  Yarra,  Mount  Baw  Baw,  South 
Gippsland. 

Range  outside  Victoria. — Tasmania,  Kent  Group. 


LlOLEPISMA   TETRADACTYLUM,  O'ShaUghn. 

Mocoa  tetradactyluy  O'Shaughn.,  Ann.  and  Mag.  N.H.  (5),  iv., 
1879,  p.  300. 

Description, — "  The  distance  between  the  end  of  the  snout  and 
the  fore-limb  is  contained  once  and  one-third   in  the  distance 
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between  axilla  and  groin.  Snout  short,  obtuse.  Lower  eyelid 
with  an  undivided  transparent  disk.  Nostril  pierced  in  the 
nasal ;  no  supranasal ;  frontonasal  broader  than  long,  broadly  in 
contact  with  the  rostral,  prsefrontals,  inner  angles  touching; 
frontal  much  shorter  and  narrower  than  the  frontoparietal,  in 
contact  with  the  first  and  second  supraoculars;  four  supraoculars ; 
seven  supraciliaries ;  frontoparietal  single,  followed  by  a  minute 
interparietal ;  parietal s  forming  a  median  suture ;  a  pair  of 
nuchals  and  a  pair  of  temporals  border  the  parietals ;  four  labials 
anterior  to  the  subocular.  Ear-opening  oval,  smaller  than  the 
transparent  palpebral  disk,  with  a  short  obtuse  lobule  anteriorly. 
Thirty-four  scales  round  the  middle  of  the  body,  all  perfectly 
smooth ;  dorsals  largest,  laterals  smallest.  Prseanal  scales  not 
enlarged.  The  hind-limb  reaches  the  wrist.  Fingers  four,  toes 
five;  subdigital  lamellae  smooth,  twenty  under  the  fourth  toe. 
Tail  a  little  longer  than  head  and  body."  Colour, — Olive-brown 
above,  head  with  a  few  black  specks ;  five  interrupted  black  lines 
along  the  middle  of  the  back,  the  median  extending  all  along  the 
tail,  each  alternate  scale  along  the  line  being  streaked  with  the 
pale  ground  colour,  the  black  lines  on  the  back  often  merged  into 
a  single  broad  band,  within  the  area  of  which,  alternate  scales 
are  streaked  with  the  pale  ground  colour ;  a  dorso-lateral  series  of 
black  dots,  separated  from  the  median  dorsal  lines  by  a  band  of 
pale  ground  colour ;  sides  immaculate,  with  two  bright  rosy- 
carmine  (dull  yellow  in  spirit  specimens)  stripes,  the  lower  of 
which  extends  from  axilla  to  groin,  lower  surfaces  greenish. 

Total  length         ...  ...       117  mm. 


Head 

14 

Width  of  head 

10 

Body 

41 

Fore-limb 

16 

Hind-limb 

22 

Tail 

62 

J5 


Habits. — This  elegant  little  lizard  is  found  amongst  the  grass 
and  herbage  on  the  dry,  open  plains  near  the  Murray.  Food 
consists  of  insects,  chiefly  locusts  and  grasshoppers. 

Distribution, — Victoria  :  Brown's  Plains,  Barnawartha. 

Range  outside  Victoria. — New  South  Wales,  Queensland. 
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Ltgosoma. 

Sub-genus  Emoa,  Gray. 

limbs  well  developed,  pentadactyle,  overlapping  when 
adpressed.  Lower  eyelid  with  an  undivided  transparent  disk. 
Supranasals  present. 

Emoa  spenceri,  sp.  nov. 

(Plate  2,  fig.  1,  la.) 
Description. — Head  and  body  slightly  depressed.  Limbs  well 
developed,  pentadactyle.  The  distance  between  the  end  of  the 
snout  and  the  fore  limb  is  contained  once  and  one-third  in  the 
distance  between  axilla  and  groin.  Snout  obtusely  pointed. 
Ear-opening  about  midway  between  the  end  of  the  snout  and  the 
fore-limb ;  eye  about  midway  between  the  ear-opening  and  the 
tip  of  the  snout.  Lower  eyelid  with  a  very  large  transparent 
disk,  nearly  as  large  as  the  eye.  Nostril  pierced  in  a  small  nasal. 
Supranasals  narrow,  widely  separated  by  the  frontonasal;  a 
narrow  postnasal  often  fused  with  the  supranasal ;  frontonasal 
much  broader  than  long,  forming  a  suture  with  the  rostral  and 
with  the  frontal ;  prsefrontals  well  developed ;  frontal  slightly 
longer  than  the  frontoparietals,  in  contact  with  the  first  and 
second  supraoculars ;  four  supraoculars,  second  much  the  largest ; 
seven  supraciliaries ;  frontoparietals  and  interparietal  distinct ; 
parietals  forming  a  suture  behind  the  interparietal ;  a  pair  of 
nuchals  and  a  pair  of  temporals  border  the  parietals ;  seventh 
upper  labial  largest  and  entering  the  orbit.  Ear-opening  oval, 
oblique,  smaller  than  the  transparent  palpebral  disk,  with  three 
or  four  small  lobules  anteriorly.  Forty-two  to  forty-four  smooth 
scales  round  the  middle  of  the  body,  dorsals  largest,  especially  the 
two  vertebral  series,  laterals  smallest.  A  marginal  row  of 
slightly  enlarged  prseanals.  The  adpressed  limbs  slightly  over- 
lap. Digits  moderate,  slightly  compressed;  subdigital  lamellae 
smooth,  about  twenty-two  under  the  fourth  toe.  Tail  slightly 
longer  than  head  and  body.  Colour — Dark-brown  above  with 
pale  greenish- white  markings  of  which  the  most  constant  is  a  dorso- 
lateral band  commencing  above  the  eye  and  lost  on  the  tail ; 
usually  with  regular  longitudinal  series  of  light  spots;  sides 
blackish-brown  light  dotted,  a  narrow  longitudinal  line  of  the 
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above  pale  colour  extending  from  the  ear  above  the  fore-limb  to 
the  groin.     Lower  surfaces  bluish-green. 


Total  length 

Head 

Width  of  head 

Body 

Fore-limb 

Hmd-limb 

Tail 


104  mm. 
10 
7 
39 
13 
18 
55 


Distribution — Victoria:  Brandy  Creek,  Dandenong  Ranges 
(Melb.  Mus.) ;  Dimboola,  Gisborne,  Croajingolong  (L.  and  F.). 

We  have  named  this  elegant  little  lizard  after  Prof.  W.  B. 
Spencer,  M.A.,  Professor  of  Biology  at  the  Melbourne  Univer- 
sity, to  whom  we  are  indebted  for  assistance  in  many  ways 
during  the  preparation  of  this  work. 

Lygosoma. 

Sub-genus  Hemiergis,  Wagl. 

Limbs  very  short,  with  less  than  five  digits.  Lower  eyelid 
with  an  undivided  transparent  disk.  Ear  covered  with  scales. 
No  supranasals,  prsefrontals  well  developed.  Frontal  not  broader 
than  the  supraocular  region. 


Hemiergis  peronii,  Fitz. 

Tetradactylus  decresiensis,  Gray,  Cat.,  p.  86. 

Seps  peronii^  Fitzing,  N.  Class,  Rept.,  p.  53 ;  Gray,  Griff. 
A.K.,  ix.,  Syn.,  p.  72. 

Tetradactylus  decresiensis,  Cuv.,  R.A.,  2nd  ed.,  ii.,  p.  64;  Dum. 
and  Bibr.,  v.,  p.  764 ;  Gray,  Zool.  Ereb.  and  Terr.  Rept.,  pi.  vi., 
fig.  4  (and  details  of  head,  fig.  1). 

Hemier^s  decresiensis^  part.,  Steind,  Novara,  Rept.,  p.  50. 

Description, — *-Body  much  elongate;  limbs  very  weak,  tetra- 
dactyle ;  the  distance  between  the  end  of  the  snout  and  the  fore- 
limb  is  contained  twice  to  twice  and  two-thirds  in  the  distance 
between  axilla  and  groin.  Snout  short,  obtuse.  Lower  eyelid 
with  an  undivided  transparent  disk.     Nostril  pierced  in  the  nasal ; 
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no  supranasal ;  frontonasal  broader  than  long,  forming  a  narrow 
suture  with  the  rostral  and  with  the  frontal;  latter  shield 
scarcely  longer  than  the  interparietal  \  in  contact  with  the  first 
and  second  supraoculars;  four  supraoculars,  second  largest;  seven 
or  eight  supraciliaries ;  frontoparietals  distinct,  nearly  as  long  as 
the  interparietal;  parietals  forming  a  suture  behind  the  inter- 
parietal ;  two  or  three  pairs  of  nuchals ;  fifth  upper  labial  below 
the  centre  of  the  eye,  from  which  it  is  separated  by  a  series  of 
suboculars.  Ear  covered  with  scales,  indicated  by  a  depression. 
Eighteen  or  twenty  smooth  scales  round  the  middle  of  the  body ; 
dorsals  largest.  A  pair  of  enlarged  praeanals.  The  length  of  the 
hind-limb  equals  the  distance  between  the  centre  of  the  eye  and 
the  fore-limb ;  third  toe  longest.  Tail  thick,  once  and  a  half  to 
once  and  two-thirds  the  length  of  head  and  body.  Colour, — Pale- 
brown  or  golden  above,  with  or  without  minute  brown  dots ;  a 
black  dorso-lateral  line ;  sides  grey,  speckled  with  black ;  lower 
surfaces  whitish,  black  spotted. 


Total  length 

152  mm. 

Head 

9    „ 

Width  of  head     ... 

6-5  „ 

Body         

...         48     „ 

Fore-limb 

7     „ 

Hind-limb 

...         13     „ 

Tail           

95     „     " — Boulenger. 

Habits, — Found  under  logs  and  flat  stones  on  the  hillsides  and 
in  gullies.     Movements  very  slow. 

Distribution, — Victoria :  Dandenong  Ranges  (Melb.  Mus.). 
Range  outside  Victoria. — Kangaroo  Island,  Albany. 


Hemiergis  decresiensis.  Gray. 

Hemiergis  decresiensis^  Gray,  Cat.,  pp.  87  and  272. 

Zygnis  decresiensis^  Fitzing,  N.  Class,  Rept.,  p.  53. 

Tridactylus  decresiensis^  Ouv.  R.A.,  2nd.  ed.,  64 ;  Gray, 
Griff.  A.K.,  ix.,  Syn.,  p.  72. 

Hemiergis  decresiensis y  Dum.  and  Bibr.,  v.,  p.  766 ;  Gray,  Zool. 
Ereb.  and  Terr.  Rept.,  pi.  vi.,  ^g,  5. 

— decresiensis^  part.,  Steind,  Novara,  Rept.,  p.  50. 

62 
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Hemiergis polylepis^  Giinth.,  Ann.  and  Mag.  N.H.  (3),  xx.,  1867, 
p.  48. 

Description, — "  Body  much  elongate ;  limbs  very  weak,  tridac- 

tyle ;  the  distance  between  the  end  of  the  snout  and  the  fore-limb 

is  contained  twice  and  one-fourth  to  twice  and  a  half  in  the 

distance  between  axilla  and  groin.     Snout  short,  obtuse.     Lower 

eyelid  with  an  undivided  transparent  disk.    Nostril  pierced  in  the 

nasal ;  no  supranasal ;  frontonasal  broader  than  long,  forming  a 

narrow  suture  with  the  rostral  and  with  the  frontal ;  latter  shield 

not  longer  than  the  interparietal ;  in  contact  with  the  first  and 

second  supraoculars ;   four  supraoculars,  second  largest ;   seven  or 

eight  supraciliaries ;  frontoparietals  distinct,  nearly  as  long  as  the 

interparietal;  parietals  forming  a  suture  behind  the  interparietal ; 

no  enlarged  nuchals ;   fifth  upper  labial  below  the  centre  of  the 

eye,  from  which  it  is  separated  by  a  series  of  suboculars.     Ear 

covered   with   scales,  indicated   by   a   depression.     Twenty-four 

smooth  scales  round  the  middle  of  the  body,  subequal.     A  pair 

of  enlarged  prseanals.     The  length  of  the  hind-limb  equals  the 

distance  between  the  centre  of  the  eye  and  the  fore-limb ;  second 

toe  slightly  longer  than  the  third.     Colour. — Pale-brown  above, 

four  longitudinal  series  of  black  dots,  sometimes  confluent  into 

lines,  on  the  back ;  a  black  dorso-lateral  line ;   sides  grey,  bladk 

dotted ;  lower  surfaces  yellowish,  throat  and  tail  black  spotted." 


— Boulenger. 

Total  length 

102  mm. 

Head 

8     „ 

Width  of  head 

5     „ 

Body         

39     „ 

Fore-limb 

6-5  „ 

Hind-limb 

10     „ 

Tail           

55     „ 

Habit s.- 

-Similar  to  former  species 

Distribution, — Victoria  :  Ferntree  Gully,  Beech  worth. 
Range  outside  Victoria. — South  Australia,  Kangaroo  Island. 

Lygosoma. 

Sub-genus  Siaphos,  Gray. 

Limbs  more  or  less  developed.      Lower  eyelid  scaly,  or  with 
a  transparent  disk.     Ear  covered  with  scales  or  very  minute. 
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No  supranasals.  Prsefrontals  (in  species  with  short  limbs) 
minute  or  absent.  Frontal  not  broader  than  the  supraocular 
region. 

SlAPHOS   MACCOYI,   Sp.    nOV. 
(Plate  2,  fig.  2,  2a.) 

Description, — Body  much  elongate,  limbs  weak,  pentadactyle ; 
the  distance  between  the  end  of  the  snout  and  the  fore-limb  is 
contained  about  three  times  in  the  distance  between  axilla  and 
groin.  Snout  short,  obtusely  pointed.  Lower  eyelid  with  an 
undivided  transparent  disk.  Nostril  pierced  in  the  nasal;  no 
supranasal ;  frontonasal  very  broad,  forming  a  broad  straight 
suture  with  the  rostral,  and  a  curved  one  with  the  frontal ;  prse- 
frontals absent;  frontal  not  longer  than  the  frontoparietals,  in 
contact  with  the  first  and  second  supraoculars ;  five  supraoculars, 
second  largest ;  seven  supraciliaries ;  frontoparietals  and  inter- 
parietal distinct;  parietals  forming  a  suture  behind  the  inter- 
parietal ;  a  pair  of  nuchals  and  a  pair  of  temporals  border  the 
parietals ;  fourth  upper  labial  below  the  centre  of  the  eye.  Ear 
opening  distinct,  minute.  Twenty  smooth  scales  round  the  middle 
of  the  body.  Prseanals  not  enlarged.  The  length  of  the  hind- 
limb  scarcely  equals  the  distance  between  the  centre  of  the  eye 
and  the  fore-limb.  Fourth  toe  not  longer  than  the  third,  with 
six  or  seven  smooth  lamellae  inferiorly.  Colour. — Brown  or 
greyish-brown  above,  each  dorsal  scale  with  three  or  four  minute 
dark  longitudinal  lines;  a  more  or  less  distinct  black  dorso- 
lateral line  extending  from  the  eye  to  the  base  of  the  tail ; 
ground  colour  of  lateral  scales  brownish,  or  greyish,  sometimes 
nearly  white,  each  with  irregular  minute  darker  streaks ;  throat 
ivory-white  spotted  with  brown  ;  belly  bright-yellow  immaculate ; 
under  surface  of  tail  bright-yellow,  more  or  less  covered  wth 
blackish-brown  blotches. 

Total  length        139  mm. 

jLLe£wCl         ...  ...  ...  o      ,, 

Width  of  head  ...  ...  4r'5  „ 

Body        ...  ...  ...  ^8     „ 

Fore- limb  ...  ...  6     „ 

Hind-limb  ...  ...  9     „ 

xau           ...  ...  ...  oo     ,, 
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Habits. — Usually  met  with  under  logs  and  flat  stones  in  moist 
places.     Movements  very  slow. 

Mode  of  reproduction, — Young  developed  within  the  body  of 
the  parent,  eight  or  nine  being  brought  forth  in  January  or 
February. 

Distribution, — Victoria :  Brandy  Creek,  Trafalgar,  Waterloo, 
Lakes  Entrance,  Fern  tree  Gully,  Femshaw,  Dandenong  Ranges, 
Groulburn  Valley  (Melb.  Mus.) ;  Ringwood,  Dandenong  Ranges, 
Berwick,  Plenty  Ranges,  Upper  Yarra,  Croajingolong,  North 
and  South  Gippsland  (L.  and  F.). 

We  have  named  this  graceful  little  lizard  after  Sir  Frederick 
McCoy,  K.C.M.G.,  <kc.,  through  whose  kindness  and  courtesy  we 
have  been  able  to  examine  a  large  number  of  specimens  preserved 
in  the  National  Museum  of  Victoria. 

Lygosoma. 

Sub-genus  Rhodona,  Gray. 

Limbs  short  or  rudimentary.  Lower  eyelid  with  a  trans- 
parent disk.  Ear  distinct,  minute.  No  supranasals.  Prsefrontals 
very  small  and  widely  separated,  or  absent.  Frontal  not  broader 
than  the  supraocular  region. 

Rhodona  bougainvillii,  Gray. 

Lygosoma  bougainvillii^  Gray,  Cat.,  p.  85. 

Riopa  bougainvillii^  Gray,  Ann.  and  Mag.  N.H.,  ii.,  1839,  p. 
332. 

Lygosoma  bougainvillii^  Dum.  and  Bibr.,  v.,  p.  716;  Giinth., 
Zool.  Ereb.  and  Terr.  Rept.,  p.  13. 

— laterale^  (non  Say),  Giinth.,  Ann.  and  Mag.  N.H.  (3), 

XX.,  1867,  p.  46. 

Description. — "Body  much  elongate,  limbs  weak;  the  distance 
between  the  end  of  the  snout  and  the  fore-limb  is  contained 
twice  to  twice  and  a  half  in  the  distance  between  axilla  and 
groin.  Snout  moderate,  obtusely  conical.  Lower  eyelid  with  an 
undivided  transparent  disk.  Nostril  pierced  in  a  rather  large 
nasal,  which  is  in  contact  with  its  fellow,  frontonasal  large, 
broadly    in   contact   with   the    rostral;   prsefrontals    small,   and 
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widely  separated;  frontal  broader  than  the  supraocular  region, 
longer  than  the  frontoparietals  and  interparietal  together;  in 
contact  with  the  first  and  second  supraoculars ;  four  supraoculars, 
second  largest ;  fourth  very  small ;  six  supraciliaries ;  fronto- 
parietals and  interparietal  distinct,  sub-equal ;  parietals  forming 
a  suture  behind  the  interparietal ;  two  or  four  pairs  of  nuchals ; 
fifth  upper  labial  entering  the  orbit.  Ear-opeuing  minute,  not 
or  scarcely  larger  than  the  nostril.  Twenty-two  or  twenty-four 
smooth  scales  round  the  middle  of  the  body ;  dorsals  largest.  A 
pair  of  large  prseanals.  The  length  of  the  hind-limb  equals  the 
distance  between  the  nostril  and  the  fore-limb;  toes  slender, 
slightly  compressed,  fourth  much  longer  than  third;  subdigital 
lamellse  feebly  keeled,  fifteen  to  eighteen  under  the  fourth  toe. 
Tail  slightly  longer  than  head  and  body.  Colour, — Greyish 
above,  with  blackish  dots  or  short  lines  along  the  series  of  scales ; 
a  black  lateral  band,  passing  through  the  eye;  flanks  white, 
black  dotted ;  lower  surfaces  white. 


Total  length 

135  mr 

Head 

9     „ 

Width  of  head     ... 

6     „ 

Body        

...         54     „ 

Fore-limb 

8     „ 

Hind-limb 

...         14     „ 

TaU          

...         72     „ 

" — Boulenger. 

Habits. — Met  with  under  logs  and  stones  in  morst  places,  where 
they  frequently  make  excavations  in  the  ground.  Movements 
slow. 

Distribution, — Victoria :  Melbourne,  Keilor,  Pyramid  Hill, 
Western  District  (Melb.  Mus.) ;  Carrum,  Bacchus  Marsh,  Castle- 
maine,  Grampians,  Beech  worth,  Mt.  Stanley  (L.  and  F.). 

Range  outside  Victoria. — South  Australia,  Kangaroo  Island. 

Rhodona  punctatovittata,  Giinth. 

Rhodona  punctatoviitata^  Giinth.,  Ann.  and  Mag.  N.H.  (3), 
XX.,  1867,  p.  47. 

officeri^  McCoy,  Prodr.  Zool.  Vict.,  dec.  vi.,  pi.  li. 

Description. — "  Body  much  elongate ;  limbs  very  weak,  anterior 
monodactyle,  posterior  didactyle;  the  distance  between  the  end 
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of  the  snout  and  the  fore-limb  is  contained  more  thacn  three  times 
in  the  distance  between  axilla  and  groin.  Snout  subcuneiform, 
with  slightly  projecting  labial  edge.  Eye  very  small.  Lower 
eyelid  with  an  undivided  transparent  disk.  Nostril  pierced  in  a 
large  swollen  nasal,  which  forms  a  suture  with  its  fellow ;  fronto- 
nasal much  broader  than  long,  forming  a  broad  suture  with  the 
frontal ;  prsef rentals  small  and  widely  separated  ;  frontal  much 
broader  than  the  supraocular  region,  in  contact  with  the  first  and 
second  supraoculars  and  with  the  interparietal ;  supraoculars 
three,  small,  second  largest;  six  supraciliaries j  frontoparietals 
small,  much  smaller  than  the  interparietal  \  parietals  forming  a 
suture  behind  the  interparietal ;  four  pairs  of  nuchals ;  fourth 
upper  labial  entering  the  orbit.  Ear-opening  scarcely  distinguish- 
able. Eighteen  smooth  scales  round  the  middle  of  the  body, 
dorsals  largest,  ventrals  smallest.  A  pair  of  enlarged  prseanals. 
Fore-limb  nearly  as  long  as  the  snout ;  hind-limb  as  long  as  the 
distance  between  the  ear  and  the  fore-limb ;  second  toe  more 
than  twice  as  long  as  first."  Colour, — Rich  brown  above,  each 
scale  with  a  black  spot,  the  spots  forming  six  or  eight  longitu. 
dinal  rows ;  head-shields  black-edged ;  lower  surfaces  pale 
yellow-ochre. 

Total  length         ...  ...       169  mm. 


Head 

Width  of  head 

Body 

Fore-limb... 

Hind-limb 

Tail 


10 

6-5 
75 

3-5 
10 
84 


Habits. — Found  in  loose  sandy  soil,  into  which  it  burrows. 
Distribution. — Victoria  :  Swan  Hill. 
Range  outside  Victoria. — Queensland. 


Ablepharus,  Fitzing. 

Palatine  and  pterygoid  bones  in  contact  mesially,  the  palatal 
notch  not  extending  forwards  to  between  the  centre  of  the  eye  ; 
pterygoids  toothless.  Maxillary  teeth  conical.  No  movable 
eyelids,  a  transparent  disk  covering  the  eye.     Ear  distinct  or 
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hidden.     Nostril   pierced  in  the  nasal ;   supranasal   present   or 
absent.     limbs  more  or  less  developed. 

The  genus  extends  over  south-eastern  Europe,  south-western 
Asia,  Tropical  and  South  Africa,  and  Australia. 


Ablepharus  boutonii,  Desj. 

Cryptoblepharus  boutonii^  Grray,  Cat.,  p.  64. 

Scincus  boutonii^  Desjard,  Ann.  Sc.  Nat.,  xxii.,  1831,  p.  298. 

Ablepharus  ieschenaultt,  Cocteau,  Mag.de  Zool.,  1832,  Kept.,  pi.  i. 

Ablepharus  pacilopleurus,  Weigm.,  N.  Acta  Ac.  Leop. -Carol, 
xvii.,  1835,  i.,  p.  202,  pi.  viii.,  fig.  1 ;  Giinth,  Proc.  Zool.  Soc, 
1874,  p.  296. 

Cryptoblepharus  peronii^  Cocteau,  Et.  Seine,  p.  1. 

leschenaultu\  Coct.,  I.e. 

Cryptoblepharus  pacuopleurus^  Gray,  Ann.  N.  H.,  ii.,  1839, 
p.  335,  and  Zool.  Ereb.  and  Terr.  Rept.,  pi.  v.,  fig.  2. 

Tiliqua  buchananiy  Gray,  Ann.  N.  H.,  ii.,  p.  291. 

Ablepharus  peronii^  Dum.  and  Bibr.,  v.,  p.  813  ;  Peters,  Mon. 
Berl.  Ac,  1854,  p.  619  j  Bavay,  Cat.,  Rept.,  N.  Cal^.,  p.  31. 

Cryptoblepharus  eximius^  Girard,  Proc.  Ac.  Philad.,  1857, 
p.  195,  and  U.  S.  Explor.  Exped.,  Herp.,  p.  222,  pi.  xxvi., 
figs.  25-32. 

pla^ocephaluSy  Girard,  U.  S.  Explor.  Exped.,  Herp., 

p.  220,  pi.  xxvi.,  figs.  17-24. 

(?)  Ablepharus  ntgropunctatus,  Hallow.,  Proc.  Ac.  Philad., 
1860,  p.  487. 

Ablepharus  boutonii,  Strauch,  M^l.  Biol.  Acad.,  St.  P^tersb., 
vi.,  1869,  p.  566,  and  Bull,  xii.,  p.  368;  Giinth,  I.e.;   Peters  and 
Doria,  Ann.  Mus.,  Genova,  xiii.,  1878,  p.  339  ;    Peters,  Reise,  n.* 
Mossamb.,  iii.,  p.  77. 

quinquetceniatus,  Giinth,  I.e. 

Ablepharus  rutilus,  Peters,  Sitzb.,  Ges.  Nat.  Freunde,  1879,  p. 
37. 

(Cryptoblepharus)  boutonii,    Bocourt,  Miss.    Sc.  Mex., 

Rept.,  p.  463,  pi.  xxii.,  h.,  ^g,  1. 

( )  leschenaultii,  Bocourt,  i.e. 

( )  peronii,  Bocourt,  I.e. 
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Ablepharus  boutonii^  var,  cognaius,  Boettg.,  ZooL,  Anz.,  1881,  p. 
359;  and  Abh.  Seiick.,  Ges.,  xii,  1881,  p.  454,  pi.  ii.,  fig.  4. 

Description. — "Snout  pointed,  rostral  not  projecting.  Eye 
entirely  surrounded  by  a  circle  of  granules;  upper  eyelid 
represented  by  three  or  four  larger  scales.  Bostral  largely  in 
contact  with  the  frontonasal;  prsefrontals  either  forming  a  suture 
or  narrowly  separated;  frontal  small,  in  contact  with  the  first 
and  second  supraoculars,  in  contact  with  or  separated  from  the 
interparietal ;  latter  very  large,  formed  by  fusion  with  the  fronto- 
parietals ;  five  supraoculars,  second  largest,  fifth  smallest ;  five  or 
six  supraciliaries,  second  largest ;  a  pair  of  large  nuchals.  Ear- 
opening  roundish,  about  as  large  as  the  pupil.  Scales  smooth, 
or  feebly  striated ;  twenty  to  twenty-eight  round  the  middle  of 
the  body ;  dorsals  largest ;  the  two  median  series  strongly 
dilated  transversely  in  specimens  with  fewer  (twenty  or  twenty- 
two)  longitudinal  series  of  scales.  Limbs  well  developed,  penta- 
dactyle ;  the  hind-limb  reaches  the  axilla,  or  not  so  far ;  digits 
long  and  slender,  smooth  inferiorly.  Tail  a  little  longer  than 
head  and  body."  Colour. — Greenish,  or  bluish  above,  strongly 
metallic,  covered  with  small  blackish  spots,  sides  sometimes  with 
irregular  lighter  and  some  darker  bands  ;  lower  surfaces  greenish 
or  bluish- white. 


Total  length 

105  mm 

Head 

10     „ 

Width  of  head     . . . 

6     „ 

Body 

33    „ 

Fore-limb 

15     „ 

Hind- limb 

19    „ 

Tail           

62    „ 

Habits, — Usually  met  with  on  fences,  fallen  trees,  and  tree- 
stumps,  into  the  crevices  of  which  it  quickly  disappears  on  the 
approach  of  an  enemy.  It  soon  reappears,  when,  by  the  exercise 
of  a  little  patience,  it  may  be  easily  captured. 

Distribution. — Victoria :  Grampians,  Western  District  (Melb. 
Mus.) ;  Dimboola,  Swan  Hill,  Baringhup,  Brown's  Plains  (L. 
and  F.). 
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Kange    outside    Victoria. — Irregularly  distributed    over   the 
hotter  parts  of  both  hemispheres. 


Ablepharus  lineo-ocellatus,  Dum.  and  Bibr. 

Cryptoblepharus  lineo-ocellatus^  Gray,  Cat.,  p.  65. 

Morethia  anomalus^  Gray,  I.e. 

Ablepharus  lineo-ocellatus^  Dum.  and  Bibr.,  v.,  p.  817  j  Strauch, 
M^l.  Biol.  Ac.,  St.  P^tersb.,  vi.,  1868,  p.  569,  and  Bull,  xii., 
p.  371. 

Cryptoblepharus  lineo-ocellatus^  Gray,  in  Grey*s  Trav.  Austr.,  ii., 
p.  427. 

Morethia  anomalus^  Gray,  Zool.  Ereb.  and  Terr.  Kept.,  p.  4, 
pi.  v.,  fig.  1. 

Ablepharus  anomalus^  Strauch,  I.e.,  pp.  570,  571. 

Morethia  anomala^  Giinth,  Zool.  Ereb.  and  Terr.  Kept.,  p.  10. 

Ablepharus  (Morethia)  anomalus  (adelaidensis)^  Peters,  Mon. 
Berl.  Ac,  1874,  p.  376. 

Description, — "Snout  short,  obtuse,  rostral  not  projecting. 
Eye  entirely  surrounded  by  a  circle  of  granules.  Rostral  largely 
in  contact  with  the  frontonasal,  which  is  in  contact  with 
the  frontal ;  latter  shield  nearly  as  long  as,  but  narrower 
than  the  interparietal,  which  is  formed  by  fusion  with  the 
frontoparietals ;  four  supraoculars,  second  and  third  largest, 
first  and  second  in  contact  with  the  frontal ;  six  supraciliaries, 
third  to  fifth  usually  very  large,  sixth  minute  ;  a  pair  of  nuchals  ; 
four  (or  five)  labials  anterior  to  the  subocular;  supranasals 
sometimes  present.  Ear-opening  rather  large,  oval,  with  one  or 
several  projecting  small  lobules  anteriorly.  Scales  subequal  in 
size,  twenty-four  to  thirty  round  the  middle  of  the  body.  Limbs 
well  developed,  pentadactyle ;  the  hind-limb  does  not  reach  the 
axilla  ;  digits  obtusely  keeled  inferiorly.  Tail  longer  than  head 
and  body.  Colour, — Olive  or  brownish  above,  black  spotted,  or 
with  light  black-edged  ocelli ;  a  more  or  less  strongly  marked 
blackish  lateral  band,  edged  below  by  a  white  black-edged  streak 
which  extends  from  the  eye  or  ear  to  the  groin  ;  a  white  black- 
edged  spot  or  streak  between  the  thigh  and  the  tail;  lower 
surfaces  yellowish,  or  greenish- white. 
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Total  length 

108  mm. 

Head        

9     „ 

Width  of  head     ... 

6     „ 

Body 

...         31     „ 

Fore-limb... 

...    ^     11     n 

Hind-limb 

...         17     „ 

Tan          

68     „ 

" — Boulenger. 

Habits, — Habits  similar  to  those  of  A,  boutonii. 

Distribution,  —  Victoria  :      Melbourne,     Goulburn     Valley, 

Western  District  (Melb.  Mus.) ;  Dimboola  (L.  and  F.). 

Range  outside  Victoria. — South  Australia,  Kangaroo  Island, 

West  Australia. 


DESCRIPTION    OF    PLATE    II. 


Fig. 


1. — Emoa  spenceri,  L.  and  F. 

la.         „  „         upper  view  of  head. 

2. — Siaphos  maccoyi,  L.  and  F. 

2a.  „  „        upper  view  of  head. 


>j 


»» 


Art.    IIL — Further  Notes  on   Australian  Hydroids,  with 

Descriptions  of  some  New  Species. 

(With  Plates  IIL,  IV.,  V.,  VI.) 

By  W.  M.  Bale,  F.R.M.S. 

[Bead  April  13,  1893.] 

The  hydroids  treated  of  in  the  present  paper  were  mostly  com- 
prised in  a  collection  made  by  Mr.  J.  Bracebridge  Wilson,  M.A., 
and  forwarded  to  me  a  considerable  time  since  for  examination 
and  report  in  connection  with  the  work  of  the  committee 
appointed  by  this  Society  to  investigate  the  fauna  of  Port 
Phillip.  Many  of  the  species  included  in  the  collection  had 
already  been  described  and  recorded  from  that  locality,  and  of 
these  for  the  most  part  no  particular  mention  is  hero  necessary  ; 
but  in  a  few  cases  the  specimens  present  more  or  less  distinct 
varietal  features,  which  I  have  duly  noted,  and  in  two  or  three 
other  instances  they  include  the  gonangial  capsules,  which  had 
not  previously  been  observed.  A  few  of  the  species  had  not 
been  recorded  from  Port  Phillip,  and  among  them  were  nine 
which  proved  to  be  new  to  science.  Two  of  these,  however  (one 
of  them  forming  the  type  of  a  new  family),  have  since  been 
described  and  figured  with  careful  and  elaborate  detail  by 
Professor  Spencer  in  the  Transactions  of  this  Society,  under  the 
names  of  Plumularia  procumbens  and  Clathrozoon  wilsoni. 

One  Calyptoblastic  species  probably  represents  an  undescribed 
genus,  but  as  the  specimens  consist  merely  of  the  polypidom,  I 
content  myself  with  giving  a  description  and  figure  (without 
names),  pending  the  discovery  of  specimens  in  a  fit  condition  to 
admit  of  its  true  affinities  being  ascertained.  The  genus  Halo- 
cordylcy  not  hitherto  known  to  occur  in  Australia,  is  represented 
by  a  single  incomplete  specimen. 

Some  good  examples  of  Diplocheilus  mirabilis^  Allman,  have 
on  examination  satisfied  me  that  the  character  on  which  the 
genus  was  founded,  namely,  the  presence  of  a  secondary  envelope 
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to  the  hydrotheca,  is,  as  I  have  previously  suggested,  illusory, 
the  appearance  of  an  outer  calycle  being  caused  by  a  solid 
thickening  of  the  perisarc,  such  as  is  common  in  the  hydrothecse 
of  many  Plumularia  and  at  intervals  along  the  hydrocladia  of 
nearly  all ;  while  the  discovery  that  this  species  possesses  mesial 
nematapliores  which  are  unprovided  with  sarcotheese  assigns  to  it 
a  place  under  Jickeli's  genus  Kirchenpaueria^  to  which  genus  also 
it  is  now  evident  that  the  very  closely  related  species  Azygoplon 
productum  (Plumularia  producta),  Bale,  must  al  so  be  relegated. 

Two  or  three  species  of  Eudendrium  are  included  in  the 
collection,  but  although  the  hydranths  are  present,  their  con- 
dition is  not  such  as  to  enable  me  to  decide  satisfactorily  whether 
they  are  to  be  referred  to  any  of  the  species  already  known,  som^ 
of  which  differ  very  slightly  from  each  other,  especially  in  regard 
to  the  polypidom.  In  such  cases  it  appears  very  desirable  that 
confusion  of  species  should  be  avoided  by  describing  only  such 
forms  as  are  examined  in  a  perfectly  fresh  condition,  and  in 
which  the  gonosome  is  present,  as  the  smallest  details,  even  the 
colour,  must  be  taken  into  consideration. 

My  thanks  are  due  to  Mr.  A.  J.  Campbell,  F.L.S.,  for- speci- 
mens of  three  or  four  species  representative  of  the  unexplored 
hydroid-fauna  of  Western  Australia,  one  of  them — a  large  species 
of  Aglaophenia — being  new  ;  also  to  Dr.  MacGillivray  for  a  new 
species  of  Plumularia  from  the  Snowy  iliver,  as  well  as  a  few 
other  specimens. 

Halocordyle  austealis,  n.  sp. 

Hydrocaulus  branched  (monosiphonic  ?),  small  branches  biserial, 
alternate,  polypiferous  ramuli  biserial,  rather  irregular,  both 
series  directed  to  the  front ;  all  branches  strongly  and  closely 
ringed  for  a  considerable  distance  above  their  point  of  origin  and 
above  the  point  at  which  other  branches  spring  from  them; 
polypiferous  ramuli  and  some  of  the  others  ringed  throughout ; 
polypiferous  ramuli  not  expanded  towards  the  aperture.  Hy- 
dranths large,  flask-shaped,  with  a  stout  cylindrical  proboscis 
rounded  at  the  top,  about  8  or  10  filiform  tentacles  springing 
from  the  lower  part  of  the  body,  and  four  or  five  short  capitate 
tentacles  surrounding  the  proboscis. 
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Gonophores  pedunculate,  borne  on  the  lower  part  of  the 
hydranth  within  the  circle  of  filiform  tentacles,  umbrella  with  a 
small  opening  and  four  radial  canals,  manubrium  large. 

Larger  branches  deep  red-brown,  smaller  ones  lighter. 

ffab. —Vovt  Phillip  Bay  (Mr.  J.  B.  Wilson). 

I  have  only  seen  a  single  mounted  specimen  of  this  species, 
and  cannot  therefore  give  full  particulars  of  its  size  and  habit. 
So  far  as  it  goes  the  specimen  is  monosiphonic,  with  the  small 
branches  alternately  directed  slightly  to  the  right  and  the  left, 
while  the  polypiferous  ramules  are  also  directed  slightly  to  right 
and  left,  but  are  not  strictly  alternate,  two  often  following  on 
the  same  side.  The  polypidom  could  be  readily  distinguished 
from  that  of  any  other  Australian  hydroid  known  to  me  by  the 
extent  and  distinctness  of  the  annular  wrinkling  of  the  perisarc, 
which  answers  to  Ellis*  description  of  a  "tubulous  coralline 
wrinkled  like  the  windpipe "  far  more  closely  than  does  the 
Tubularia  larynx  to  which  that  description  was  applied. 

The  hydranths  diflfer  from  those  of  Pennaria  australis  in  no 
important  particular  except  in  having  the  capitate  tentacles 
fewer  in  number  and  confined  to  a  single  circlet  round  the  base 
of  the  proboscis,  instead  of  being  scattered  irregularly  over  the 
body.  It  is  possible  that  the  number  of  the  filiform  tentacles  is 
habitually  double  that  of  the  capitate  ones,  but  I  had  not  a 
sufiicient  number  of  livdranths  in  which  the  tentacles  could  be 
counted  to  satisfy  myself  that  such  was  the  case. 

The  gonophores,  which  are  borne  one  or  two  on  a  hydranth, 
are  small  and  regularly  ovate,  and  like  those  of  Ceratella  as 
figured  by  Professor  Spencer,  are  quadrate  in  transverse  view, 
owing  to  the  enlargement  of  the  umbrella  at  the  four  sides  where 
the  radial  canals  are  situated.  In  side  view  the  umbrella  is  seen 
to  thin  rapidly  away  to  the  small  orifice  at  the  summit  (which  is 
closed  in  by  the  ectotheca),  and  no  traces  of  tentacles  could  be 
detected.  .  In  these  points  they  agree  with  the  immature  gono- 
phores of  Pennaria  (except  that  the  structure  of  the  umbrella  is 
more  distinct),  and  it  is  probable  that  they  also  agree  with  them 
when  mature  in  being  completely  open  and  in  the  possession  of 
rudimentary  tentacles,  which  condition  exists  also  in  the  species 
of  Halocordyle  already  known  (H,  tiarella). 
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Clathrozoon  wilsoni,  Spencer. 

(Trans.  Eoyal  Soc.  Vict.,  Vol.  H,  Part  I.) 

This  hydroid  was  represented  only  bj  the  polypidom  in  the 
collection  which  I  received  from  Mr.  Wilson  \  other  specimens^ 
which  the  same  gentleman  collected  later  on,  and  which  included 
the  soft  parts,  were  forwarded  to  Professor  Spencer,  who  has 
described  them  as  the  type  of  a  new  family. 


n.  gen.,  and  sp.  % 


(Plate  III.,  figs.  1,  2.) 

Hydrocaulus  nine  inches  (or  more)  in  height,  consisting  of 
a  stout  monosiphonic  stem  with  a  few  ascending  branches, 
nearly  equal  in  diameter  for  the  greater  part  of  its  length,  not 
distinctly  jointed,  very  irregular  in  shape,  being  much  swollen 
about  the  origin  of  the  polyp-tubes ;  polyp-tubes  given  off  on  all 
sides  without  any  regular  order,  sometimes  very  short,  scarcely 
projecting,  but  usually  about  as  long  as  the  diameter  of  the  stem, 
straight,  or  more  often  irregularly  bent  or  twisted,  terminating 
in  a  stout  annular  thickening,  darker  in  colour  than  the  rest. 
Hydranths  unknown. 

Gronophores  solitary,  borne  on  peduncles  which  occupy  tubes 
like  those  of  the  hydranths. 

Ifad.—Tort  Phillip  Bay  (Mr.  J.  B.  Wilson). 

The  hollow  stem  averages  about  ^  to  ^  of  an  inch  in 
diameter,  but  varies  greatly  at  different  points,  owing  mainly 
to  its  inflated  condition  at  those  parts  where  the  polyp-tubes 
originate.  The  latter  also  are  far  from  uniform  in  shape  and 
size,  often  having  a  distorted  appearance,  and  being  sometimes, 
but  not  invariably,  a  little  expanded  at  the  summit.  Here  and 
there  the  margin,  with  its  thickened  ring,  is  duplicated,  as  in 
many  caliculate  species.  There  are  no  hydrothecse,  and  I  failed 
to  find  any  hydranths ;  but  one  or  two  of  the  lower  tubes  bore 
gonophores,  which  appeared  to  take  the  form  of  ovate  or  oblong 
sacs,  without  openings  at  the  summit,  but  were  not  in  suflBiciently 
good  condition  to  admit  of  their  structure  being  accurately 
determined. 
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I  refrain  from  naming  this  species  at  present,  as  in  the  absence 
of  the  hydranths  it  is  impossible  to  decide  whether  it  forois  the 
type  of  a  new  genus,  or  whether  it  may  be  possible  to  refer  it  to 
one  already  established. 

Campanularia. 

The  only  species  of  this  genus  which  I  have  to  describe,  though 
small  and  of  simple  habit,  agrees  in  all  its  more  important 
characteristics  with  the  two  or  three  species  for  which  Professor 
Allman  has  proposed  the  genus  Thyroscyphus.  It  is  true  that  a 
four-sided  operculum  is  given  as  a  feature  of  that  genus,  while 
in  C  tridentata  the  operculum  is  three-sided  ;  but  the  precise 
number  of  opercular  valves  is  obviously  not  of  generic  importance ; 
in  another  direction,  however,  the  genus  is  unsatisfactory,  namely 
in  separating  species  which  are  exceedingly  close  allies,  differing 
in  no  important  particular  except  in  the  presence  or  absence  of 
the  operculum.  For  example,  the  Campanularia  insignis  of  the 
Challenger  Report  and  the  Campanularia  Torresii  of  Busk 
(Thyroscyphus  simplex^  Allman)  and  7!  ramosus,  Allmao,  are  all 
so  closely  related  that  no  arrangement  which  separates  them  can 
be  regarded  as  satisfactory.  The  species  mentioned,  with  some 
others,  though  having  shortly  pedunculate  hydrothecae,  are,  in 
regard  to  the  arrangement  of  the  latter  and  the  ramification, 
more  like  the  genus  Sertularella  than  the  typical  members  of  the 
Campanularian  family  ;  and  as  in  Sertularella^  the  hydrothecaj 
may  have  three  or  four  emarginations  of  the  border,  with  an 
operculum  of  the  same  number  of  valves,  or  may  be  entire  and 
destitute  of  any  operculum.  It  cannot  be  maintained  that  the 
presence  or  absence  of  the  operculum  in  the  one  group  is  in  the 
slightest  degree  more  important  than  in  tlie  other,  and  as  Pro- 
fessor Allman  is  doubtless  justified  in  remarking  concerning 
species  of  Sertularia  provided  with  membranous  opercular  valves 
that  "  few  systematists  would  think  of  separating  these  generically 
from  the  closely  allied  species  in  which  no  valves  are  present,"  it 
seems  to  follow  that  such  separation  is  equally  unwarranted  in 
the  Campanularian  group.  Undoubtedly  such  species  as  C 
insignis  and  C  Torresii  form  a  group  distinct  from  the  typical 
Campanularice^  and  it  would  perhaps  be  advisable  to  unite  them 
in  a  single  genus,  which,  ranking  under  the  Campanulabud^, 
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would  yet  exhibit  strong  affinities  with  the  Sertularians.  This 
was  recognised  by  Lamarck,  who  included  such  species  as  a 
section  of  the  genus  Sertularia^  thereby,  however,  placing  them 
on  the  wrong  side  of  the  boundary  line. 

Campanularia  tridentata,  n.  sp. 
(Plate  III.,  fig.  3.) 

Hydrocaulus  simple,  about  half  an  inch  in  height,  each  inter- 
node  bearing  a  short  process  from  which  springs  a  hydrotheca. 
Hydrothecse  alternate,  tubular  above,  curving  inwards  towards 
the  base  on  the  upper  side  only,  so  that  the  lower  or  outer  wall 
of  the  cell  is  straight  or  concave,  while  the  upper  is  strongly 
convex ;  aperture  with  three  pointed  teeth  (or  three  deep  emar- 
ginations),  and  an  operculum  of  three  pieces. 

Gonothecse  ? 
^ Had.— Tort  Phillip  Bay  (Mr.  J.  B.  WUson). 

This  is  a  member  of  the  group  which  includes  operculate  species 
such  as  C,  Torresii  and  inoperculate  species  like  C.  insignis  and 
C  rufa.  From  such  of  the  former  as  are  already  known  it 
differs  in  having  three  valves  instead  of  four,  as  well  ^s  in  its 
small  size  and  simple  habit.  In  this  group  each  hydrotheca 
usually  springs,  as  in  Sertulareila,  from  a  distinct  internode ;  the 
hydrothecse  have  short  peduncles  of  one  or  two  joints  only,  and 
they  are  mostly  gibbous  above  the  base  on  the  side  next  the 
hydrocaulus,  but  less  so  or  not  at  all  on  the  outer  side.  In 
C.  tridentata  the  margin  of  the  hydrotheca  proper  is  scarcely 
thicker  than  the  valves  into  which  it  is  continued  ;  the  line  of 
demarcation  is  therefore  not  conspicuous. 

Campanularia  insignis,  j^!llman. 

This  species,  described  in  the  Challenger  Report,  appears  to  be 
the  same  which  Busk  identities  with  the  Laomedea  antipathes 
of  Lamouroux.  Busk  says  of  Laomedea  Torresii  that  "  at  first 
sight  it  is  very  like  Z.  antipathes^  Lamx.,  which  occurs  in  New 
Zealand,  but  differs  materially  in  its  smaller  size  and  in  the  four 
shallow  emarginations  of  the  mouth,  which  part  in  Z.  antipathes 
is  entire  and  with  the  margin  a  little  thickened."     As  Campanu- 
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laria  ( Laomedea)  Torresii  differs  from  C,  tnsignis  in  precisely 
these  particulars,  there  is  every  probability  that  Busk  was 
speaking  of  the  latter  species  under  the  name  of  Z.  antipathes; 
it  is  very  doubtful,  however,  whether  it  was  really  the  same  as 
tha<>  described  by  Lamouroux  ;  indeed,  if  the  figure  given  by  the 
latter  be  at  all  correct,  it  cannot  be  intended  for  the  species 
mentioned  by  Busk. 

Thyroscyphus  simplex,  Allman.  . 

The  species  described  under  the  above  name  in  the  Challenger 
Report  is  identical  with  Campanularia  Torresii^  Busk,  (Laomedea 
Torresii  of  the  "  Voyage  of  the  Rattlesnake  ").  Both  Busk's  and 
Allman's  types  came  from  Torres  Strait,  and  appear  to  have  been 
wholly  alike,  except  that  the  latter  was  a  rather  larger  specimen. 

Obelia  geniculata,  Lin. 

A  dwarf  variety,  about  one-fourth  of  an  inch  in  height,  and 
with  all  its  parts  small  in  proportion.  The  thickenings  of  the 
stem-internodes,  which  give  the  species  its  characteristic  appear- 
ance, are,  especially  towards  the  bases  of  the  shoots,  even  more 
strongly  developed  than  in  the  larger  forms. 

The  Monosklera  pusilla  of  von  Lendenfeld  appears  to  be  iden- 
tical with  this  variety,  so  far  as  can  be  judged  from  a  comparison 
with  some  of  the  type  specimens,  from  which,  however,  the 
hydrothecse  have  fallen  off. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

Halecium   gragile.  Bale. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

The  female  gonothecse  when  mature  have  the  summit  notched 
like  those  of  H,  parvulum^*  and  do  not  differ  greatly  from  them 
in  other  respects  \  it  would  appear,  therefore,  that  the  differences 
which  I  have  shown  as  existing  between  them  may  depend 
largely  on  their  state  of  development.  The  male  gonothecse  are 
considerably  longer  than  those  of  my  former  specimens,  which 
were  evidently  immature. 

*  Proceedings  of  the  Linnean  Society  of  New  South  Wales,  1888,  p.  769. 
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It  is  not  impossible  that  H,  graciie  and  ITi  pafvuluin  mAy 
altimately  prove  identical,  but  so  far  all  my  specimens  of  the 
former  have  been  monosiphonic,  while  the  opposite  condition 
characterises  those  of  If.  farvulum. 

Sertularia  unguiculata,  Busk. 

A  form  of  this  protean  species  differing  from  those  which  I 
have  hitherto  examined  in  the  total  absence  of  the  short  inter- 
nodes,  which  in  most  varieties  occupy  the  distal  portion  of  the 
pinnae,  and  which  bear  only  one  pair  of  hjrdrothecse  each.  In 
the  present  form  all  the  hydrothecae  are  as  a  rule  closely  adnate, 
and  the  pinnae  have  rarely  more  than  one  distinct  joint  in  their 
whole  length,  and  in  the  majority  of  cases  not  even  one. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

Sertularia  TtJBA,  Bale. 

These  specimens  differ  from  others  which  T  have  examined  in 
the  possession  of  a  slender  stem  some  four  inches  or  perhaps  more 
in  height,  which  gives  off  throughout  its  whole  extent  numerous 
pinnate  branches  about  f-inch  in  length.  The  stem,  though 
slender  in  proportion  to  its  length,  is  thicker  and  darker  than 
the  branches,  but  bears  hydrotheese  similarly  arranged ;  it  tends 
towards  a  fascicled  condition,  being  strengthened  by  one  or  two 
supplemental  tubes,  which  also  give  off  hydrothecal  ramuli.  I  at 
first  concluded  that  this  was  a  distinct  variety,  but  it  is  quite 
possible  that  it  may  only  be  a  more  fully  developed  stage  of  the 
usual  form,  with  which,  in  minute  structure,  it  entirely  agrees. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

Sertdlarella. 

In  the  Challenger  Report  Professor  Allman  suppresses  the 
genus  Sertularella  on  the  ground  that  the  distinctions  relied  upon 
to  justify  its  separation  from  Sertularia  break  down  on  a  critical 
comparison  of  a  large  number  of  species  of  the  two  groups.  He 
does  not  allude,  however,  to  what  I  have  always  regarded  as  the 
principal  characteristic  of  the  genus  Sertularella^  namely,  the 
fact   that   each  hydrotheca,  at  least   on  the   smaller  branches, 
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occupies  a  distinct  intemode,  while  in  Sertularia  there  are  one  or 
more /a/Won  aj^  intejrnode,  and  in  Tbuiatia  two  series  which 
are  not  paired.  A  great  many  species  of  Sertularella  have  been 
described  by  different  authors,  and  the  essential  character  men- 
tioned above  seems  to  be  common  to  all  of  them,  except^  in  the 
case  of  two  which  were  described  by  Professor  Allman  in  his 
paper  on. Australian,  Cape,  and  other  Hydroida,  in  the  Journal 
of  the  Linnean  Society  for  1885.  One  of  these— iSl  diffusa — 
seems  to  be  a  true  Sertularia^  with  two  pairs  of  alternate 
hydrothecae  on  each  internode ;  the  other— S.  trochocarpa — 
undoubtedly  exhibits  strong  affinities  with  S,  Johnstoni  and 
similar  species,  especially  in  the  form  of  the  gonangia,  while  at 
the  same  time  the  strrangement  of  the  sub-alternate  hydrothecse 
(a  pair  on  eadi  internode)  would  require  it  to  be  placed  in  the 
genus  Sertularia^  an  affinity  indicated  also  by  the  form  of  the 
hydrotheca-margin.  It  may  therefore  be  regarded  as  a  transi- 
tional form  of  that  genus. 

Sertularella  longitheca,  Bale. 
(Plate  IV.,  figs.  7-9.) 

Gonothecse  with  three  longitudinal  angles,  one  dorsal  and  two 
lateral,  the  latter  more  acute  and  prolonged  upwards  into  two  large 
er^ct  conical  hollow  processes,  dorsal  angle  sometimes  having  a 
similar  conical  summit,  but  often  terminating  in  a  slight  shouldjer 
about  t)]^e  level  of  the  aperture ;  summit  of  the  gonangium 
forming  a  broad  truncated  cone  between  the  processes,  with  a 
depression  at  the  top  from  which  rises  a  small  conical  neck,  with 
narrow  aperture. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

The  form  of  the  gonotheca  was  previously  somewhat  doubtful, 
as  I  had  on^y  a  single  distorted  specimen.  When  the  dorsal 
angle  is  not  prolonged  upward  the  gonotheca  in  front  view  is  jiot 
unlike  t^Qse  of  Sertularia  elpn^ata^  except  in  the  elevated  and 
narrow  aperture.  There  are  no  transverse  undulations,  but  th^e 
gonotheca  is  covered  with  delicate  wavy  transverse  striae,  whicb 
appear  tp  be  minute  ridges. 

The  largest  specimen  is  about  four  inches  long,  with  five  or  pijc 
distant  ascending  branches. 
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Sebtularella  macrotheca,  Bale. 

(Plate  IV.,  fig.  8.) 

The  gonangia  are  smaller  than  those  of  my  former  specimens, 
and  have  the  transverse  undulations  much  deeper,  closely  approxi- 
mating to  those  of  S,  solidula. 

Port  Phniip  Bay  (Mr.  J.  B.  Wilson). 

Sertularella  Johnstoni,  Gray. 

Some  of  the  specimens  have  the  hydrothecse  more  conical  than 
the  commoner  forms,  therein  resembling  specimens  from  New 
Zealand,  but  agreeing  with  other  Victorian  specimens  in  the 
shape  of  the  gonothecse. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

Sertularella  angulosa,  n.  sp. 
(Plate  IV.,  fig.  6.) 

Shoots  simple,  short,  zig-zag,  divided  by  slightly-twisted  joints 
into  internodes,  each  bearing  a  hydrotheca  on  its  upper  part. 
Hydrothecse  adnate  from  one-third  to  one-half  their  height,  large, 
divergent,  barrel-shaped,  but  smaller  towards  the  summit,  with 
about  six  distinct  sharp  annular  ridges ;  aperture  expanding, 
with  four  teeth ;  three  internal  compressed  vertical  teeth,  two 
of  which  are  within  the  two  upper  emarginations  of  the  border, 
and  the  third  opposite  the  inferior  marginal  tooth. 

Gonothecse  ? 

ffai?.? 

In  habit  resembling  S.  polyzonias,  but  the  lower  internodes  are 
mostly  more  strongly  zig-zag  than  in  that  species,  while  the  hydro- 
thecse  are  less  contracted  above  in  proportion  to  the  diameter  of  the 
lower  portion,  are  not  adnate  for  so  far,  and  are  more  particularly 
differentiated  by  the  distinct  ridges  encircling  them.  The  internal 
vertical  teeth  are  arranged  exactly  as  in  S.  polyzonias  and  S, 
microgona,  and,  as  in  those  species,  are  so  delicate  and  trans- 
parent as  to  be  easily  overlooked,  especially  when  the  hydrothecae 
are  not  perfectly  free  from  the  soft  parts. 
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The  specimens,  of  which  there  were  very  few,  only  reached 
about  one-fifth  of  an  inch  in  height,  but  were  doubtless  immature. 
The  perisarc  of  the  lower  portions  was  rather  thick. 

Synthecium  patulum,  Busk. 

Specimens  about  two  inches  in  height,  with  several  of  the 
pinnss  anastomosing.  Some  of  the  hydrothecse  are  much  stouter 
and  less  curved  than  usual,  with  the  margin  more  deeply  sinuated 
at  the  sides,  while  the  portions  of  the  internode  outside  of  the 
hydrothecae  are  correspondingly  diminished  ;  the  hydrothecae  thus 
occupy  almost  the  whole  internode.  These  modified  internodes 
are  mixed  on  the  same  pinna  with  the  normal  form. 

Mouth  of  Snowy  River  (Dr.  MacGillivray). 

Thuiaria  lata,  Bale. 
(Plate  IV.,  fig.  1.) 

Gonothecae  borne  two  or  three  on  a  pinna,  springing  from 
between  the  two  series  of  hydrothecae,  very  large  (about  J-inch 
long),  gradually  tapering  downward,  thickest  part  a  little  below 
the  summit;  presenting,  as  seen  in  side  view,  a  dorsal  and  a 
ventral  aspect,  the  former  regularly  undulated  most  of  its  length, 
the  latter  smooth ;  summit  concave  and  oblique,  more  elevated 
at  the  back  tha^n  in  front. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

(The  gonothecae  of  this  species  have  not  hitherto  been  described). 

Thuiaria  fbnestrata,  Bale. 
(Plate  IV.,  fig.  2.) 

Port  Phillip  Bay  (Dr.  MacGillivray). 

The  gonothecae  are  more  nearly  globular  than  those  of  any 
other  species  known  to  me.  The  sketch  of  one  of  them  by 
Mr.  Busk,  which  I  copied  in  the  *'  Catalogue  of  the  Australian 
Hydroid  Zoophytes,"  and  from  which  I  took  the  description,  is 
evidently  erroneous,  which  may  possibly  be  due  to  some  other 
species  having  been  mixed  with  the  material  The  description 
in  the  "  Voyage  of  the  Rattlesnake  "  did  not  mention  the  gono- 
some. 
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Idia  pristis,  Lamx. 

(Plate  IV.,  figs.  4,  5.) 

In  the  Challenger  Report  Professor  Allman  Las  given  a  more 
complete  account  of  this  remarkable  hydroid  tlian  had  previously 
been  possible,  having  had  the  advantage  of  examining  specimens 
sufficiently  well  preserved  to  exhibit  much  more  of  the  detail 
than  could  be  made  out  in  ordinary  dried  specimens.  It  is 
through  an  oversight,  however,  that  Professor  Allman  states  in 
two  different  parts  of  his  work  that  the  species  had  previously 
been  known  only  from  Lamouroux'  inadequate  figure  and 
description  and  a  short  notice  of  the  gonosome  by  Mr.  Hincks 
in  the  Journal  of  the  Linnean  Society  of  London  for  1887,  since 
I  had  in  1884  described  and  figured  both  trophosome  and  gono- 
thecse,  while  Mr.  Busk  had  described  the  species  in  1852,  in  the 
"  Voyage  of  the  Rattlesnake^  from  which  notice  I  first  identified 
it.  The  description  of  the  gonothecse,  however,  in  the  work  just 
mentioned  was  an  error,  the  object  described  being  a  parasitic 
hydroid  ( Campanularia  costata?);  but  Mr.  Busk  afterwards 
observed  the  true  gonothecae  and  made  sketches  of  them,  which  I 
reproduce.  The  figures  of  the  gonothecse  given  in  the  Challenger 
Report  differ  considerably  from  the  specimens  I  have  seen 
(which  resemble  Mr.  Busk's  figures),  especially  in  showing  the 
longitudinal  ribs  much  closer  and  terminating  at  tlie  shoulder 
instead  of  continuing  up  to  the  margin,  while  they  give  no 
indication  of  the  curved  wrinklings  of  the  surface  which  form 
series  of  irregular  arches  joining  all  the  ribs.  Possibly  the  latter 
feature  is  a  result  of  the  drying  of  the  perisarc,  and  therefore  not 
present  in  well-preserved  specimens  which  have  not  been  dried. 
The  gonothecse  are  apt  to  be  very  irregular  in  form,  sometimes 
being  deeply  constricted  round  the  middle,  while  others  have  the 
cliaracteristic  ribs  absent  in  parts,  and  represented  by  a  totally 
irregular  wrinkling  of  the  surface.  According  to  Professor 
Allman,  the  hydrothecsB  have  the  peculiarity  of  opening  back- 
wards by  a  small  valvular  operculum,  but  in  specimens  which 
have  been  dried  it  is  scarcely  possible  to  make  out  the  exact  form 
of  the  aperture,  owing  to  the  collapsibility  of  the  delicate  perisarc 
at  that  part.  The  stems  of  the  Challenger  Bpecimens  appear  to 
be   more   slender  than   usual,  and    the  axillary  hydrothecaj  are 
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figured  like  the  others  on  the  stem,  while  in  my  specimens  they 
are  smaller  than  the  rest,  and  are  curved  over  so  as  to  point 
directly  to  the  back  of  the  polyp idom. 

Aglaophenia  parvula,  Bale,  var/ 

Larger  than  the  type,  reaching  two  to  three  inches  in  height, 
and  branched,  branches  nearly  in  the  same  plane. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

The  largest  specimen  bore  five  or  six  branches,  one  of  which 
was  again  branched.  I  have  formerly  described  the  hydrotheca 
of  A,  parvula  as  having  five  teeth  on  each  side,  two  of  which  are 
often  folded  together  so  as  to  resemble  a  single  tooth ;  judging 
from  most  of  the  specimens  I  have  since  observed,  however,  it 
would  be  more  correct  to  describe  the  number  of  teeth  as  four  on 
each  side,  one  of  them  being  sometimes  folded  and  bifid,  the 
latter  being  the  exceptional  rather  than  the  normal  condition. 

Aglaophenia  (?)  Whitelbggei,  Bale. 

Port  Phillip. 

Of  this  species,  hitherto  known  only  from  New  South  Wales, 
I  have  received  specimens  both  from  Mr.  Wilson  and  Dr. 
MacGillivray.  The  largest  specimen  is  about  four  inches  in 
height,  with  a  slender  stem  formed  of  two  tubes  in  addition 
to  the  original  jointed  filament,  and  the  branches  given  off"  most 
freely  towards  the  summit,  so  that  the  polypidom  is  somewhat 
cymose.  In  all  the  specimens  T  have  observed  the  peri  sarc  is 
very  delicate,  so  much  so  that  nearly  all  the  cells  are  generally 
more  or  less  collapsed  and  distorted  after  mounting  or  drying. 

Aglaophenia  carinata,  n.  sp. 

(Plate  VI.,  figs.  1-3.) 

Hydrocaulus  polysiphonic,  reaching  a  height  of  about  eighteen 
inches,  much  and  irregularly  branched,  stem  and  main  branches 
thick,  branches  ascending,  pinnae  short,  alternate,  one  on  each 
internode,  both  series  springing  from  the  front.  Hydrothecse  £et 
at  an  an^  oif  about  40^  deep,  narrowed  towards  the  base,  not 
bent;  a  fold  or  constriction  springing  from  the  side   next  the 
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pinna  a  little  above  the  base,  almost  crossing  the  cell  and  curving 
towards  the  aperture  ;  margin  with  a  median  anterior  tooth  and 
three  on  each  side,  the  last  pair  often  hidden  behind  the  lateral 
sarcothecae ;  back  entire,  adnate ;  front  of  hydrotheca  with  an 
external  longitudinal  ridge,  terminating  in  an  elevated  pointed 
tooth  over  the  anterior  tooth  of  the  margin  (sometimes  absent). 
Hydrothecal  internodes  with  two  folds,  one  opposite  the  fold  of 
the  hydrotheca,  the  other  at  the  base  of  the  lateral  sarcothecse. 
Mesial  sarcotheca  about  three-fourths  the  length  of  the  hydro- 
theca, adnate  most  of  its  length,  slightly  projecting,  terminal 
and  lateral  apertures  distinct  or  united.  Lateral  sarcothecse 
divergent,  adnate  up  to  the  hydrotheca-margin,  free  terminal 
portion  short,  conical,  directed  forward,  terminal  and  lateral 
apertures  united.  Cauline  sarcothecse  stout,  with  open  margin, 
two  on  the  stem  at  the  base  of  each  pinna. 

Gonangial  pinna  generally  springing  from  the  basal  part  of  a 
branch,  and  bearing  only  sarcothecse  on  about  the  first  five  inter- 
nodes. Corbula  large,  closed,  composed  of  about  nine  pairs  of 
broad  leaflets,  the  junction-lines  marked  by  thickenings,  which 
towards  the  front  of  the  corbula  generally  rise  into  free  promi- 
nent expansions,  and  which  are  beset  with  short,  conical, 
canaliculate  sarcothecse,  except  at  the  base,  where  each  gives  off 
a  stout  process  armed  with  a  very  broad  sarcotheca  and  a  longer 
and  narrower  pointed  one  below  it ;  each  leaflet  abruptly  narrowed 
on  the  proximal  side  near  the  base,  leaving  a  series  of  openings 
along  each  side  of  the  corbula.  A  large  sarcotheca  projecting 
into  the  corbula  from  the  basal  part  of  each  leaflet. 

Colour,  — Ligh  t-bro  wn. 

Hab,  — Rottnest  Island,  Western  Australia. 

This  handsome  species  was  obtained  by  Mr.  A.  H.  Courderdt, 
and  by  him  given  to  Mr.  A.  J.  Campbell,  to  whom  I  am  indebted 
for  the  opportunity  of  describing  it. 

Halicornaria  ascidioides,  Bale. 

(Plate  v.,  fig.  1.) 

Gonothecse  in  two  rows,  springing  from  the  bases  of  the 
hydrocladia,  somewhat  pyriform,  with  the  top  flattened,  and  a 
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very  distinct  circle  of  highly  refractive  granules  just  below  the 
aperture. 

Port  Phillip  Bay  (Mr.  J.  B.  Wilson). 

(The  gonothecse  have  not  previously  been  described.) 

Halicornaria  superba,  Bale. 
Dongarra  Beach,  Western  Australia  (Mr.  A.  J.  Campbell). 

KiRCHENPAUERiA,  Jickeli,  (n?odi6ed). 

Diplocheilus^  Allman. 

Azygopion,  Bale,  not  Allman. 

Hydrocaulus  pinnate;  hydrocladia  furnished  with  median 
sarcothecse,  but  none  at  the  sides  of  the  hydrothecse ;  median 
sarcostyles  present  which  are  not  provided  with  sarcothecse,  but 
communicate  with  the  interior  of  the  hydrocladia  by  simple 
apertures  in  the  perisarc. 

Gonangia  without  phylactocarps  of  any  kind,  sometimes  adnate 
by  one  side  to  a  foreign  substance. 

The  genus  Kirchenpaueria  was  founded  by  Jickeli  for  some 
specimens  collected  at  Trieste,  which,  though  fragmentary,  were 
sufficiently  well  preserved  to  exhibit  clearly  the  peculiarity  which 
induced  him  to  establish  a  new  genus  for  them,  namely,  the 
presence  of  naked  sarcostyles  above  the  hydrothecse.  Another 
feature  which  seems  to  me  of  equal  importance  was  the  absence 
of  the  lateral  sarcothecse  usually  found  in  connection  with  the 
hydrothecse ;  I  have  accordingly  included  this  characteristic  in 
the  generic  definition. 

Among  the  material  forwarded  to  me  by  Mr.  J.  B.  Wilson 
were  several  specimens  of  the  Diplocheilus  mirabilis  of  Professor 
Allman's  Challenger  Report,  in  which  the  soft  parts  were  fairly 
well  preserved,  and  examination  of  these  readily  showed  them  to 
belong  to  Jickeli's  genus.  The  hydrothecse  of  D.  mirabilis  bore 
a  striking  resemblance  to  those  of  the  small  species  which  I 
formerly  described  as  Plumularia  producta,  and  afterwards  as 
Azygoplon  productum,  I  therefore  carefully  re-examined  the 
latter  species,  and  although  none  of  the  specimens  retained  the 
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soft  parts,  I  found  the  circular  apertures  through  which  the 
naked  sarcostyles  had  been  protruded,  and  which  would  scarcely 
have  been  noticed  without  a  special  search,  owing  to  the  tenuity 
of  the  perisarc  around  them,  and  to  the  fact  that  their  peculiar 
position  rendered  it  difficult  to  get  a  clear  view  of  them.  The 
perisarc  of  the  hydrocladium  curves  upward  to  meet  the  back  of 
the  hydro theca,  and  the  circular  aperture  is  situated  in  this 
curved-up  portion,  nearly  vertical  to  the  hydrocladium,  so  that, 
whether  the  latter  be  viewed  laterally  or  in  front,  the  aperture  is 
turned  edgewise  to  the  observer,  and  is  therefore  not  noticeable, 
the  perisarc  being  so  delicate  that  the  interruption  of  continuity 
is  only  to  be  seen  by  careful  focussing.  However,  if  a  hydro- 
theca  can  be  found  tilted  up  perpendicularly,  the  orifice  is  readily 
distinguished.  In  K,  mirabilis  the  hydrotheca  is  formed  on  the 
same  model,  but  the  perisarc  is  thicker,  and  the  interruption  in 
it  can  be  easily  seen  in  optical  section,  as  I  have  shown  in 
Figs.  4-5.  The  sarcostyles,  which  are  present  in  most  of  Mr. 
Wilson's  specimens,  are  not  altogether  unprotected,  as  the  perisarc 
is  extended  into  a  slight  web  on  each  side  of  the  hydrotheca, 
which  it  joins  to  the  pinnule,  so  that  the  sarco theca  is  to  a  great 
extent  sheltered  in  every  direction  except  in  front.  In  Jickeli's 
specimens  the  cauline  sarcostyles  were  all  naked,  but  in  our  two 
species  they  are  usually  provided  with  saroothecae  more  or  less 
developed  ;  I  have  found  them  entirely  absent,  but  it  is  possible 
that  in  those  cases  they  had  been  broken  off. 

The  gonangia  have  no  distinct  marginal  ring  or  operculum,  but 
open  by  an  irregularly  circular  line  of  fracture  at  the  summit. 
Those  of  K,  mirabilis  are  very  large,  and  free,  those  of  K.  pro- 
ducta  are  smaller  but  of  similar  type,  modified  however  by 
ha\7ing  one  side  flattened  and  adnate  to  the  substance  to  which 
the  hydrorhiza  is  attached. 

As  hereafter  mentioned,  the  special  character  on  which  the 
genus  Diplocheilus  was  founded  is  not  .really  present ;  there  is 
therefore  no  reason  why  the  only  species  should  not  be  trans- 
ferred to  the  present  genus,  where  it  rightfully  belongs.  (See 
Kirchenpaueria  mirabilis^  The  genus  Azygoplon^  Bale,  must 
also  be  cancelled,  as  the  only  species,  A,  productum,  is  now 
proved  to  be  referable  to  Kirchenpaueria, 
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KiRCHENPAUERIA   MIRABILIS,    Allman,  sp. 
(Plate  VI.,  figs.  4-7.) 

Diplocheilus  mirabilis^  Allman,  Challenger  Report  on  Hydroida, 
part  i.,  p.  48,  pi.  viii.,  tigs.  4-7. 

Hydrocaulus  about  two  to  three  inches  in  height,  monosiphonic 
or  slightly  fascicled,  sometimes  sparingly  branched ;  stem-inter- 
nodes  long,  pinnae  alternate,  not  close,  one  or  two  on  an  internode 
of  the  stem,  a  hydrotheca  on  each  internode  of  the  pinnae,  joints 
of  stem  and  pinnae  very  oblique.  Hydrothecae  nearly  parallel 
with  the  pinna  in  their  proximal  portion,  distal  part  curved 
upwards,  aperture  circular,  margin  free,  widely  expanded ;  front 
wall  of  hydrotheca  deeply  inflected  immediately  below  the  lip, 
the  inflection  forming  an  intrathecal  ridge  which  extends  rather 
more  than  half  across  the  cavity  of  the  cell ;  external  sinus 
caused  by  the  inflection  completely  filled  up  with  homogenous 
perisarc.  A  single  sarcotheca  below  each  hydrotheca,  fixed, 
erect,  upper  portion  forming  a  nearly  circular  concave  shield, 
facing  the  hydrotheca.  A  sarcostyle  in  the  angle  between  the 
back  of  each  hydrotheca  and  the  pinna,  not  provided  with  a 
sarcotheca,  but  partly  protected  on  each  side  by  a  narrow  web 
which  connects  the  pinna  with  the  back  of  the  hydrotheca. 
Cauline  sarcothecae — one  at  the  base  of  each  pinna,  and  one  or 
two  others  near  it,  one  (conical)  in  each  axil. 

Gonangia^  large,  free,  with  rounded  summit,  and  irregular  wide 
transverse  undulations,  no  distinct  marginal  ring  or  operculum, 
gporosacs  two. 

Stems  brownish  yellow,  pinnae  nearly  colourless. 

Bad.—Vort  PhilHp  (Mr.  J.  B.  Wilson) ;  Griffiths'  Point  (Dr. 
Haswell) ;  Moncoeur  Island,  Bass'  Strait  (Prof.  Allman). 

This  species  was  described  by  Professor  Allman  in  the  C/ia/- 
lenger  Report  as  the  type  of  a  new  genus — Diplocheilus — 
characterised  by  the  possession  of  an  external  tjalycine  envelope 
in  addition  to  the  ordinary  hydrotheca.  I  have  suggested  in  a 
former  paper*  that  the  supposed  external  envelope  was  probably 
a  thickening  of  the  hydrotheca-wall  in  front,  similar  to  that  which 

*  On  Some  New  and  Bare  Hydroida  in  the  Australian  Museum  Collection. — Proceedings 
of  the  T.innean  Society  of  New  South  Wales,  vol.  iii.,  2nd  Series,  1888. 
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exists  in  Plumularia  delicatula  and  various  other  species,  and 
which,  present  in  some  forms  only  of  P,  setaceaides^  may  attain 
in  them  a  thickness  nearly  equal  to  the  inside  diameter  of  the 
calycle  itself  ;*  and  this  view  of  the  structure  is  completely  borne 
out  by  an  examination  of  the  specimens  collected  by  Mr.  Wilson. 
The  hydrothecse  are  formed  on  essentially  the  same  plan  as  those 
of  Lytocarpus  phillipinus  and  many  other  Statopleans  ;  that  is  to 
say,  they  form  a  sac,  the  proximal  part  of  which  lies  parallel 
with  the  hydrocladium,  while  the  distal  portion  is  sharply 
recurved,  the  front  wall  being  thereby  doubled  upon  itself  so  as 
to  form  a  deep  constriction  or  an  intrathecal  ridge  in  front  of  the 
cell.  In  some  species — for  instance,  Aglaophenia  longicornis — 
the  inflected  parts  of  the  wall  do  not  quite  meet,  but  leave  a  deep 
open  angle  on  the  outside  of  the  calycle-front ;  in  others,  such  as 
Lytocarpus  phxniceus  and  Acanthocladium  Huxleyi^  the  hydro- 
theca  is  more  strongly  recurved,  so  that  the  two  parts  of  the 
inflected  wall  come  into  close  apposition  and  union,  forming  a 
completely  internal  partition.!  In  K,  niirabilis  a  somewhat 
intermediate  condition  occurs ;  the  thin  wall  of  the  recurved 
portion  is  not  brought  into  contact  with  that  of  the  proximal 
part,  but  the  external  angle  formed  by  the  inflection  of  the  sac 
is  entirely  tilled  up  by  a  solid  homogeneous  chitine,  appearing,  as 
seen  in  lateral  view,  as  a  stout  wedge-shaped  projection,  extending 
fully  half  across  the  diameter  of  the  hydrotheca,  from  a  point 
immediately  below  the  lip.  This  ridge,  however,  is  only  a 
thickening  of  the  adjacent  perisarc,  as  may  be  readily  observed 
in  optical  section,  where  the  substance  of  the  ordinary  hydrotheca- 
wall  is  seen  to  expand  gradually  into  the  thickened  ridge,  which 
is  bounded  by  a  single  contour  only,  proving  that  it  is  not  an 
enclosed  cavity,  but  a  homogeneous  continuation  of  the  perisarc. 
In  precisely  the  same  way  the  perisarc  along  the  front  of  the 


*  Further  analogous  cases  are  afforded  by  the  thickening  of  the  stem-internodes  in 
Obelia  geniculattty  the  almost  complete  filling-up  of  the  hydrotheca  by  perisarc  in  Hypanthea 
and  Eucopellay  and  the  thickening  of  the  calycle-wall  in  Campanularia  caliculata^  so  as  to 
give  the  appearance  in  optical  section  of  two  calycles,  an  inner  and  an  outer,  often  differing 
considerably  in  form  from  each  other.  In  most  instances  the  extent  to  which  the  perisarc 
is  thickened  varies  greatly  in  different  examples  of  the  same  species. 

t  In  Hiiliconiaria  superhn  and  its  allies  the  partition  is  considerably  below  the  aperture, 
and  the  mesial  sarcotheca  continues  in  union  with  the  front  of  the  hydrotheca  up  to  the 
margin  ;  the  partition  or  ridge  therefore  appears  to  spring  from  the  sarcotheca,  and  its 
homology  is  not  at  first  sight  so  obvious  as  in  the  species  already  mentioned. 
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hydrocladia  ia  thickened  at  iatervals  to  form  those  internal 
transverse  ridges  which  are  found  in  most  species  of  Plumularia 
and  its  allies.  In  viewing  the  hydro theca  in  front  the  inner 
boundary  of  the  ridge  presents  a  biconcave  aspect,  or  it  may  be 
nearly  straight  in  the  central  portion,  except  for  a  distinct  median 
tooth  or  point.  The  hydrothecse  are  very  transparent  and 
colourless,  but  (in  this  instance  at  least)  they  bear  immersion  in 
Canada  balsam  without  shrinkage  of  the  wall-thickenings  or 
distortion  of  any  kind,  though  the  everted  circular  margins  are  of 
such  tenuity  that  they  are  scarcely  tiaceable  in  balsam  unless 
exactly  in  focus. 

The  cauline  sarcothecse  are  somewhat  variable  in  number  and 
arrangement,  but  there  appears  to  be  always  an  erect  conical 
one  in  the  axil  of  every  hydrocladium,  with  two  or  three  on  the 
front  of  each  stem-internode,  the  latter  being  very  much  of  the 
same  character  as  those  in  front  of  the  hydrothecae.  I  have  had 
for  a  long,  time  some  specimens  collected  by  Dr.  Haswell  at 
Griffiths'  Point,  which  consisted  only  of  the  basal  parts  of  the 
stem  with  bunches  of  gonangia,  and  which  I  now  identify  as 
belonging  to  this  species  by  comparison  with  Mr.  Wilson's 
specimens.  They  have  no  sarcothecse  on  the  stem,  but  only 
apertures  ;  it  is  quite  possible,  however,  that  sarcothecse  may 
have  been  formerly  present. 

The  stem-internodes  bear  sometimes  one,  sometimes  two  hydro- 
cladia, the  longer  ones  being  mostly  found  in  the  older  parts  of 
the  polypidom  and  the  shorter  ones  nearer  the  summit;  they 
are,  however,  sometimes  interspersed.  The  species  appears 
normally  monosiphonic,  but  the  lower  part  is  sometimes  slightly 
fascicle  d. 

The  gonangia,  which  have  not  been  hitherto  known,  reach 
about  one-eighth  of  an  inch  in  length,  with  a  few  very  irregular 
transverse  undulations  and  no  neck  or  marginal  ring. 

KiRCHENPAUERIA    PRODUCTA,    Bale. 

Plumularia  producta^  Bale,  Journ.  Micr.  Soc.  Vict.,  Apr., 
1882,  p.  39,  pi.  XV.,  iig.  3;  Catal.  Aust.  Hyd.  Zooph.,  p.  133, 
pi.  X.,  fig.  4. 

Azygoplon  producium^  Bale,  Proc.  Lin.  Soc.  N.S.W.,  2nd  ser., 
vol.  iii.,  p.  774,  pL  xix.,  figs.  1  to  5. 
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Hydrocaulus  about  one-third  of  an  inch  in  hl^ight,  monosi- 
phonic,  unbranched ;  steni-internodes  long,  pinnae  alternate,  not 
close,  one  or  two  on  an  internode  of  the  stem  ;  a  hydrotheca  on 
each  internode  of  the  pinnae ;  joints  of  stem  and  pinnae  very 
oblique.  Hydro thecae  nearly  parallel  with  the  pinnae  in  their 
proximal  portion,  distal  part  curved  upwards,  aperture  somewhat 
oblong,  margin  free,  not  widely  ever  ted  at  the  sides  ;  a  strong  in- 
trathecal ridge  springing  from  the  front  wall  of  the  hydrotheca,  a 
little  below  the  lip,  and  extending  rather  more  than  half  across 
the  cavity  of  the  cell.  A  single  sarcotheca  below  each  hydro- 
theca, fixed,  erect,  upper  portion  forming  a  concave  shield  facing 
the  hydrotheca.  A  sarcostyle  in  the  angle  between  the  back  of 
each  hydrotheca  and  the  pinna,  not  provided  with  a  sarcotheca, 
but  partly  protected  on  each  side  by  a  very  narrow  web  which 
connects  the  pinna  with  the  back  of  the  hydrotheca.  Canline 
sarcothecae  one  (conical  in  form)  at  the  base  of  each  pinna,  and 
one  in  each  axil,  sometimes  an  additional  one  on  tlie  stem- 
in  ternode. 

Gonangia  flattened  on  one  side,  by  which  they  are  adnate  to 
the  substance  on  which  the  colony  is  attached,  a  few  irregular 
indistinct  transverse  undulations  on  the  upper  side,  aperture  sub- 
terminal,  without  any  distinct  marginal  ring  or  operculum. 

Colour. — Yellowish. 

Hab. — Queenscliff,  Williamstown,   Portland,  Port  Jackson. 

This  species,  though  closely  allied  to  K.  mirahilis  in  its  more 
mportant  features,  differs  from  it  entirely  in  its  dwarf  habit,  its 
adnate  gonothecae,  and,  to  a  certain  extent,  in  the  form  of  the 
hydrotheca,  which  is  here  somewhat  more  recurved,  so  that  the 
distal  and  proximal  portions  become  closely  united  in  the  front, 
forming  the  ordinary  intrathecal  ridge,  instead  of  leaving  a  space 
to  be  tilled  up  with  solid  perisarc,  as  in  K.  mirabilis.  The  hydro- 
thecae,  however,  are  rather  variable  in  form,  and  in  some  specimens 
the  lip  projects  strongly,  and  the  angle  just  below  it,  along  with 
the  constriction  which  marks  the  origin  of  the  intrathecal  ridge, 
is  filled  up  by  chitinous  matter,  which  in  my  specimens  was 
evidently  not  of  dense  consistence,  as  it  shrivelled  on  immersion 
in  balsam  ;  indeed  the  whole  polypidom  is  of  fragile  texture,  and 
generally  shrivels   more  or  less  on  drying,  or  on  immersion  in  a 
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dense  medium.*  In  front  view  the  hydrotheca  appears  very- 
different  to  that  of  the  other  species,  on  account  of  the  aperture 
being  of  an  oblong  or  elliptic  form,  due  to  the  lateral  margins 
being  erect  instead  of  widely  expanded,  so  that  the  aperture, 
though  long,  is  no  wider  than  the  body  of  the  hydrotheca,  while 
in  K,  mirabilis  the  sides  are  strongly  everted,  contributing  to 
form  the  wide  circular  rim  characteristic  of  that  species.  The 
intrathecal  ridge  as  seen  in  front  view  is  not  toothed  or  pointed  ' 
at  the  centre,  but  has  the  margin  convex  or  sometimes  nearly 
straight.  The  mesial  sarcothecse  are  variable  in  the  extent  to 
which  the  upper  loculus  is  developed,  generally  approximating  in 
form  to  those  of  the  last  species,  but  sometimes  being  much 
narrowed  at  the  sides  ;  those  on  the  rachis  are  not  constant  in 
number.  The  internodes  of  the  stem  may  bear  either  one  or  two 
hydrocladia. 

The  gonangia  being  attached  by  the  whole  of  the  lower  side, 
the  aperture  is  on  the  upper  surface,  close  to  the  end,  and  is 
formed  by  the  rupture  of  the  perisarc  in  a  circular  form ;  at 
least,  such  was  the  case  in  all  the  specimens  I  have  examined 
except  one,  which  had  the  orifice  partly  terminal  and  partly 
lateral,  with  the  margin  more  distinctly  outlined  than  usual. 
The  undulations  on  the  upper  surface  are  so  faint  as  to  be 
scarcely  perceptible  except  in  dry  specimens. 

Flumularia  campanula.  Busk. 

Marktanner-Turneretscherf  states  that  the  P,  rubra  of  von 
Lendenfeld  is  au  unbranched  but  pinnate  form  of  this  species,  a 
conclusion  which  was  to  be  expected,  seeing  that  their  minute 
structure  is  identical,  though  they  had  not  previously  been  found 
in  conjunction.  Busk,  however,  in  his  original  description  of 
P,  campanula^  mentioned  that  simple  and  branched  shoots  grew 
together  in  the  same  colony,  and  there  can  be  little  doubt  that 
the  hydrosoma  always  commences  its  growth  as  a  simple  shoot, 
bearing  hydrothecse,  that  it  afterwards  gives  off  pinnate  hydro- 

*  It  is  worthy  of  note  that  in  this  and  other  species  the  terminal  or  newest  hydrothecas 
occasionally  retain  their  shape  perfectly,  while  all  the  older  parts  of  the  perisarc  are  more  or 
less  shrunken  and  distorted. 

t  Die  Hydroiden  des  k.k.  naturhistorischen  Hofmuseums,  Wien,  1890. 


1J4       Proceedings  of  the  Royal  Society  of  Victoria. 

oladia,  and  finally  assumes  a  branched  form.  In  most  Plumularict 
the  primary  form  is  pinnate,  and  they  bear  no  hydrothecse  cwi 
the  rachis ;  but  in  species  like  P,  campanula  there  is  no  difference 
ijetween  the  structure  of  pinnae  and  stem  until  the  latter  begins 
to  assume  a  polysiphonic  form. 

Plumularia  tubulosa,  n.  sp. 
(Plate  v.,  %8.  2-5.) 

Shoots  simple,  slender,  about  one-third  of  an  inch  in  height, 
divided  by  very  oblique  joints  into  rather  long  internodes,  each 
of  which  bears  a  hydrotheca  at  its  lower  end.  Hydrothecse  set 
at  an  angle  of  40°  to  45°,  tubular,  cylindrical,  sometimes  slightly 
bent,  twice  as  long  as  broad,  and  free  for  half  their  length ; 
aperture  plain,  the  sides  slightly  and  evenly  sinuated,  lip  curved 
a  little  outwards  in  front.  Sarcothecai  bithalamic,  canaliculate, 
fixed  and  stout  at  the  base,  one  at  each  side  of  the  hydrotheca 
(pedunculate),  one  in  front,  one  midway  between  every  two 
hydrothecse,  on  the  same  internode  as  the  lower. 

Gonothecse — female,  large,  pear-shaped,  broad,  somewhat  flat- 
tened above,  tapering  below,  with  a  distinct  sub-globular  segment 
at  the  base  of  the  capsule,  and  a  sarcotbeca  at  each  side  a  little 
above  the  base ;  a  circular  operculum  at  the  summit,  the  border 
of  the  aperture  slightly  thickened ;  male  — smaller,  with  one 
sarcotheca  only. 

Almost  colourless. 

Hab.—Vovt  Phillip  Bay  (Mr.  J.  B.  Wilson). 

Closely  allied  to  P.  campanula^  differing,  however,  from  the 
stemless  form  of  that  species  in  the  much  greater  proportionate 
length  of  the  hydrothecae.  It  is  just  possible  chat  it  may  prove 
to  be  only  a  variety,  but  so  far  I  have  failed  to  find  any  inter- 
mediate forms,  and  the  difference  in  the  hydrothecse  seems  to 
fully  warrant  its  being  regarded,  at  least  provisionally,  as  a 
distinct  species.  Most  of  the  Plumularians  in  which  the  hydro- 
cladia  spring  direct  from  the  hydrorhiza  are  known  to  be  merely 
stemless  forms  of  ordinary  pinnate  species,  and  probably  the 
present  species  may  prove  no  exception  to  the  general  rule  ;  so 
far,  however,  no  pinnate  specimens  have  been  observed. 
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The  perisarc  is  ordinarily  thin,  but  in  some  of  the  shoots 
the  walls  of  the  hydrothecse  are  much  thickened.  The  male 
and  female  gonangia  were  on  different  shoots;  the  former 
seemed  rather  larger  in  proportion  than  those  of  P,  campanula^ 
.otherwise  there  was  no  important  difference. 

Plumularia  filicaulis,  Pceppig. 

Port  PhiUip  Bay  (Mr.  J.  B.  Wilson). 

The  specimens  consisted  of  pinnate  and  undivided  shoots 
growing  abundantly  from  the  same  hydrorhiza. 

Plumularia   procumbens,  Spencer. 

(Plate  v.,  figs.  11-12.) 

(Trans.  Eoyal  Soc.  Vic,  Vol.  XL,  Part  I.) 

Since  I  received  the  specimens  from  Mr.  Wilson,  Professor 
Spencer  has  very  fully  described  and  illustrated  this  species  (also 
from  specim^is  collected  by  Mr.  Wilson);  I  may  however  add  that 
in  a  few  instances  I  have  found  sarcothecse  on  the  short  intemodes 
of  the  hydrocladia,  which  ordinarily  bear  no  appendages  of  any 
kind.  The  hydrothecse  are  very  small,  and  in  proportion  to  them 
the  sarcothecse  are  unusually  large. 

Plumularia  compressa.  Bale,  var. 

A  form  differing  from  the  type  only  in  the  size,  which  does  not 
exceed  about  ^inch  in  height,  with  all  the  parts  small  in  propor- 
tion. Dongarra  Beach,  Western  Australia  (Mr.  A.  J.  Campbell). 
A  similar  variety  occurs  in  Port  Jackson. 

Plumularia  plexuosa,  n.  sp. 

(Plate  v.,  figs.  6-10). 

Hydrocaulus  monosiphonic,  unbranched,  about  one-eighth  of  an 

inch  in  height,  stem  very  slender,  flexuous ;  pinnae  alternate,  each 

borne  towards  the  upper  part  of  an  intemode  and  supporting  a 

single  hydrotheca,  distal  part  curving  abruptly  from  under  the 

hydrotheca,  widening  upwards,    generally  with   a    constriction 

1^ 
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behind  the  hydrotheca.  Hydrothecse  campanulate,  margin  entire, 
slightly  everted,  rising  a  little  above  the  summit  of  the  pinna,  at 
right  angles  to  it  and  the  cell.  Sarcothecse  bithalamic,  canalicu- 
late, with  slender  bases,  one  below  each  hydrotheca,  one  on  each 
side  above  it,  two  in  each  axil,  and  one  on  the  lower  part  of  each 
stem-intemode.  Gonothecse  7-8  times  the  length  of  the  hydro- 
thecse,  ovate,  aperture  terminal,  rather  small,  somewhat  oblique, 
without  internal  teeth,  sometimes  with  an  elevated  rim. 

Jlab, — Mouth  of  Snowy  River  and  Cape  Lefebvre  (Dr. 
MacGillivray). 

This  species  is  very  close  to  F,  pulchellay  of  which  I  at  first 
considered  it  a  variety.  So  far  as  the  trophosome  is  concerned, 
it  is  distinguished  by  its  very  small  size  and  extremely  slender 
stems,  which  are  strongly  flexuous,  and  bear  the  pinnae  near  the 
summit  of  the  intemodes.  In  P,  pulchella^  on  the  other  hand,  the 
whole  structure  is  much  more  robust,  the  stem  a  good  deal 
wrinkled  or  annulated,  with  the  intemodes  straight,  very  short 
in  proportion  to  their  length,  and  bearing  the  pinnse  for  the 
most  part  about  the  middle.  The  form  and  arrangement  of  the 
hydrothecse  and  sarcothecae  is  the  same  in  both  species,  except 
that  P,  flexuosa  has  a  sarcotheca  on  the  lower  part  of  each  stem- 
internode  in  addition  to  having  two  in  each  axil.  The  gonothecae 
furnish  the  most  important  distinction — those  of  P.  pulchella  are 
stout  with  a  large  aperture  directed  laterally,  and  surrounded 
inside  with  large  smooth  teeth  projecting  into  the  interior,  those 
of  P,  flexuosa  are  much  narrower  in  proportion  to  the  length, 
with  a  smaller  aperture,  only  slightly  oblique,  and  without  teeth. 
The  aperture  in  some  cases  only  is  surrounded  by  an  elevated 
margin,  and  the  general  outline  of  the  gonotheca  is  somewhat 
apt  to  be  irregular,  showing  at  times  a  decided  tendency  towards 
a  transversely  undulated  form. 

Some  fragments  from  Bondi,  which  I  have  hitherto  considered 
a  dwarf  variety  of  P,  pulchella^  agree  with  the  present  species 
except  in  the  absence  of  the  inferior  sarcothecae  of  the  stem- 
internodes,  a  distinction  not  sufiiciently  important  to  forbid  their 
reference  to  P,  flexuosa  if  the  gonothecae  should  prove  similar  to 
those  of  that  species. 
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EXPLANATION     OF     PLATES. 

Plate  III. 

Fig.        1. — n.  gen.  and  sp.  ?,  distal  portion,      x   20. 

2.         „  „  proximal  portion,      x  20. 

3. — Catnpanularia  tridentata^  n.  sp.      x   40. 


Plate  IV. 

Fig.        1. — Gonangium  of  Thuiaria  lata,  Bala      x   20. 
„  2.  „  „   Thuiaria  fenestrata^  Bale,      x  20. 

„  3.  ,,  „  Sertularelia  macrotheca^  Bale,      x  20. 

„  4-5.  „  „  Idia  pristisy  Lamx.      (From  drawings 

by  Mr.  Busk). 
„  6. — Sertularelia  angulosa,  n.  sp.      x  40. 

„  7-9. — Gonangia  of  Sertularelia  longitheca^  Bale,      x  20. 

Plate  V. 

Fig.        1. — Gonangium  of  Halicornaria  ascidioides^  Bale.       x  40. 
„  2. — Plutnularia  tubulosa,  n.  sp.,  thick-celled  specimen,   x  80. 

„  3.  „  „       thin-celled  specimen,      x  80. 

„  4.  „  „       male  gonangium.      x  25. 

„  5.  „  „       female         „  x  25. 

„  6. — Plumularia  flexuosa,  n.  sp.      x  80. 

„  7.  „  „       more  enlarged. 

^,     8-10.  „  „       gonangia.      x  40. 

„  11. — Plumularia  procumbens^  Spencer.      x  80. 

„  12.  „  „       more  enlarged. 

Plate  VI. 

Fig.     1-3. — Aglaophenia  carinata^  n.  sp.      x   80. 
„       4-6. — Kirchenpaueria  mirabilis^  Allman,  sp.      X  80. 
„  7.  „  .,  gonangium.      x  20. 


Art.  IV. — The  Hatching  of  a  Peripatus  Egg. 
By  Arthur  Dbndt,  D.Sc. 

[Bead  13th  April,  1893.] 

In  Nature  for  17th  September,  1891,  I  briefly  described  some 
eggs  of  the  larger  Victorian  Peripatus^  which  were  laid  by  speci- 
mens kept  alive  by  me  in  the  winter  (Australian)  of  1891.  At 
that  time,  following  previous  authority,  I  identified  the  species 
which  laid  the  eggs  as  P,  leuckartti.  It  appears  now,  however, 
that  the  real  P,  leiukartii^  at  any  rate  in  New  South  Wales,  is 
undoubtedly  viviparous,  and  our  oviparous  Victorian  species  is 
therefore  probably  distinct.  It  may  be  remembered  that  in  Nature 
for  14th  February,  1889,  I  suggested  this  pi*obable  distinction  on 
account  of  the  remarkable  pattern  of  the  skin  usually  exhibited 
by  the  fifteen-legged  Victorian  form.  Further  particulars  on  this 
subject  are  given  in  my  "  Further  Notes  on  the  Oviparity  of  the 
larger  Victorian  Peripatus^  generally  known  as  P,  leuckartti"* 
and  in  the  literature  cited  therein.  In  that  paper  I  also  described 
two  embryos  removed  from  eggs  which  had  been  laid  for  about  three 
and  eight  months  respectively.  In  the  latter  case  I  showed  that 
the  embryo  was  possessed  of  the  full  number  of  appendages  and 
was  in  all  respects  a  perfect  young  Peripatus^  differing  externally 
from  the  adult  only  in  the  smaller  size  and  less  deeply  pigmented 
skin.  On  the  strength  of  those  observations  I  claimed  to  have 
definitely  proved  that  the  larger  Victorian  Peripatus  at  any 
rate  sometimes  lays  eggs,  and  that  these  eggs  are  capable  of 
undergoing  development  outside  the  body  until  perfect  young 
animals  are  produced.  I  am  now  able  to  add  some  further 
information. 

For  some  time  only  one  Qgg  (belonging  to  the  original  lot,  for 
none  have  since  been  obtained)  remained  in  the  hatching-box. 
The  shell  of  this  egg  had  changed  to  a  dark  brownish  colour,  and 
latterly  an  embryo  had  been  visible  through  the  shell,  coiled  up 

♦Proceedings  of  the  Royal  Society  of  Victoria,  toI.  y.,  p.  27.     (Also  published  in  the 
Annals  and  Magazine  of  Natural  Historj',  1892). 
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inside.  The  ^gg  was  lying  on  a  small  piece  of  rotten  wood  which 
rested  on  the  glass  floor  of  the  hatching-box. 

On  3rd  January,  1893,  not  having  opened  the  box  for  some 
days,  I  made  an  examination.  The  ^^'g  was  in  its  former  position, 
so  far  as  I  could  tell,  but  the  shell  was  split  on  one  side  and  the 
young  Peripatus  had  escaped.  This  young  Peripatus  was  found 
lying  dead  on  the  glass  bottom  of  the  hatching-box,  25  mm. 
distant  from  the  shell.  It  must  have  crawled  off  the  rotten  wood 
and  along  the  glass  to  the  position  in  which  it  was  found.  It  was 
only  about  5  mm.  in  length,  so  that,  even  assuming  that  it  moved 
in  a  perfectly  straight  line,  it  must  have  crawled  for  a  distance 
^y^  times  its  own  length. 

To  the  naked  eye  the  young  animal  appeared  of  a  pale  greenish 
colour.  It  cannot  have  been  dead  for  very  many  days,  but  decom- 
position had  already  set  in  and  the  animal  was  stuck  on  to  the 
glass  on  which  it  lay.  It  was  impossible  to  remove  it  without 
considerable  injury,  but  I  ultimately  succeeded  in  mounting  it  in 
Canada  balsam,  and  it  is  impossible,  even  in  its  present  condition, 
to  doubt  that  it  really  is  a  young  Peripatus^  for  the  characteristic 
jaws  and  claws  are  well  shown.  I  also  mounted  the  ruptured  egg- 
shell, and  found  that  the  characteristic  sculpturing  on  the  outside 
was  still  clearly  visible. 

This  Qgg^  then,  hatched  out  after  being  laid  for  about  seventeen 
months  (from  about  July,  1891,  to  about  the  end  of  December, 
1893).  I  cannot  believe  that  under  natural  conditions  the 
embryos  take  so  long  to  develop.  They  were  possibly  retarded 
by  being  kept  in  a  very  cool  room.  At  any  rate  it  now  appears 
certain  that  the  larger  Victorian  Peripatus  lays  eggs  which  may 
hatch  after  a  lapse  of  a  year  and  Ave  months. 


Art.  V. — A  New  Thermoelectric  Phenomenon, 

(With  Plate  VII.) 

By  W.  HuBY  Steele,  M.A. 

[Bead  13th  April,  1893.] 

In  text  books  on  thermoelectricity  it  is  usually  stated  that 
while  an  electixjmotive  force  may  be  caused  by  heating  part  of 
some  metal,  which  either  in  its  molecular  condition,  or  in  its  shape, 
is  not  homogeneous  or  symmetrical,  no  electromotive  force  can 
be  caused  by  heating  a  homogeneous  piece.  The  experiments  of 
Magnus  in  his  paper  on  Thermoelectric  Currents  in  Pogg,  Ann., 
1851,  are  generally  quoted  as  authority,  but  the  experiments 
described  below  (performed  in  the  Physical  Laboratory  of  the 
University  of  Melbourne)  seem  to  show  that  these  statements 
require  to  be  greatly  modified.  Magnus,  using  a  very  sensitive 
galvanometer,  obtained  a  number  of  relative  measurements  of  the 
electromotive  force  produced  when  similar  wires  at  different 
temperatures  were  brought  into  contact,  and  when  wires  of  the 
same  material  but  difierent  temper  were  heated  in  contact.  But 
he  got  no  effect  from  heating  a  single  wire  up  to  100°  C.  But  it 
appears  that  he  had  to  take  great  precautions  to  prevent  unequal 
heating  or  temper,  or  an  e.m.f.  was  sure  to  appear.  An 
important  and  interesting  example  of  an  electromotive  force 
from  one  metal  is  described  by  Mr.  F.  T.  Trouton  (Proc,  Roy, 
Soc.^  1886),  where  it  is  generated  by  moving  a  flame  along  a  steel 
or  iron  wire  slowly  enough  to  make  it  red  hot.  The  e.m.f.,  he 
says,  is  generated  between  the  part  which  has  cooled  through  the 
critical  point  and  the  part  which  is  coming  to  it.  This  is  of 
varying  magnitude.  In  a  recent  report  of  a  committee  of  the 
British  Association  to  inquire  into  the  phenomena  connected  with 
iron  at  a  dull  red  heat  it  is  stated  that  on  bringing  together  a 
bright  red  iron  wire  and  a  cold  one,  an  electromotive  force  of  '05 
volt  is  generated.  Both  of  these  phenomena,  but  especially 
Trouton's,  probably  depend  on  the  great  change  in  the  magnetic 
susceptibility  of  iron  at  a  dull  red  heat. 
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It  was  in  repeating  Trouton's  experiment  that  I  found  that 
great  eflfects  were  produced  by  heating  the  iron  wire  steadily. 
This  effect  however  was  soon  found  to  be  very  arbitrary  and 
irregular,  and  steps  were  taken  to  obtain  regular  and  systematic 
observations.  A  couple  of  yards  of  very  hard  iron  wire  were  put 
in  series  with  a  sensitive  galvanometer,  the  junctions  of  iron  and 
copper  being  immersed  in  the  same  vessel  of  oil  to  insure  their  being 
at  the  same  temperature  and  that  no  thermoelectric  effects  were 
generated  in  them.  The  iron  was  stretched  into  a  loop  and 
heated  in  various  ways,  such  as  warmed  with  the  fingers,  parts 
immersed  in  boiling  water,  in  hot  oil,  in  melted  tin  both  bare 
and  protected  with  asbestos,  heated  in  a  bunsen  and  in  a  blow- 
pipe flame,  long  portions  heated  in  a  tube  furnace,  and  a  small 
part  was  cooled  by  evaporating  ether.  In  each  case  some  effect 
was  observed,  though  below  300°  C.  it  was  small,  about  the  same 
order  of  magnitude  as  an  ordinary  thermal  junction  of  silver  and 
copper.  Consistent  results  however  were  never  obtained :  if  a 
certain  effect  were  observed  by  heating  part  of  the  wire  in  a 
certain  way,  then  on  repeating  the  conditions  a  different  effect 
would  be  observed,  perhaps  greater,  perhaps  less,  and  as  likely  as 
not  of  opposite  sign.  When  kept  heated  steadily  the  effect  was  not 
constant.  It  increased,  decreased,  kept  steady,  changed  sign, 
vanished  and  reappeared  in  the  most  arbitrary  way  imaginable, 
and  showed  no  sign  of  becoming  steadier  even  after  being  left 
alone  for  half-an-hour.  Below  a  dull  red  heat  these  changes  were 
slow,  but  fast  enough  to  keep  the  galvanometer  needle  moving 
perceptibly,  but  above  a  red  heat  the  changes  were  too  fast  for 
the  needle  to  follow  dead  beat,  and  it  was  kept  continually 
oscillating.  These  oscillations  were  sometimes  small,  perhaps  ten 
per  cent,  of  the  total  deflection,  while  at  others  the  needle  was 
jerked  about  so  widely  that  one  could  not  even  form  a  mental 
estimate  of  the  changes  of  electromotive  force,  much  less  make  a 
note  of  them.  I  tried  various  samples  of  iron  wire  of  different 
hardness  and  thickness,  from  *2  mm.  to  a  bar  1  cm.  diameter. 
The  effect  was  observed  in  each  case,  it  being  as  a  general  rule 
more  marked  in  the  finer  wires  than  the  coarser.  The  highest 
■effect  I  observed  in  iron  was  about  -002  volt.  On  passing  the 
wires  through  tubes,  glass  or  clay,  and  heating  them,  very  little 
effect  could  be  obtained. 
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After  working  at  the  iron  for  some  days  I  treated  a  copper 
wire  similarly  to  see  if  the  effect  existed  in  it  too,  but  could  not 
find  a  trace  of  it.  The  copper  wire  was  a  thick  one,  and  this  was 
before  I  noticed  the  effect  greater  in  fine  wire  than  coarse.  I 
came  to  the  conclusion  that  the  effect  was  in  some  way  connected 
with  the  magnetic  property  of  iron,  and  for  some  time  confined 
my  attention  to  it.  After  a  while,  however,  I  tried  a  tine  brass 
wire,  and  instantly  found  the  effect  marked,  about  *0001  volt. 
As  the  wire  was  heated  in  the  naked  flame  it  soon  fused.  On 
twisting  the  ends  together  and  heating  the  junction  '001  volt 
was  indicated.  Platinum  wires  of  '8  and  '4  mm.  diameter  gave 
very  small  effects,  but  a  very  fine  wire  of  '06  mm.  diameter  gave 
•0001  volt.  Copper  wire  1  '7  mm.  gave  no  effect,  as  already  stated. 
•3  mm.  gave  -00002  volt,  and  one  of  '14  mm.  '0001  volt.  These 
values  were  all  obtained  by  heating  the  wires  in  a  flame,  but  as 
all  except  the  platinum  fused  almost  instantly  even  in  a  candle 
flame  I  had  to  take  steps  to  protect  them.  The  most  obvious 
plan  was  to  pass  them  through  glass  tubes,  but  at  a  red  heat 
there  seemed  to  be  chemical  action  between  some  of  the  metals 
and  the  glass,  so  the  glass  tubes  were  abandoned  for  clay  tobacco 
pipe  stems.  Even  the  finest  wires  could  be  heated  for  some  time 
in  these  without  burning  through  or  fusing. 

Gold  wire,  when  heated,  presented  some  interesting  peculiarities. 
The  first  tried  was  an  alloy  of  gold  and  silver,  62  per  cent, 
gold  (fifteen  carats).  It  was  somewhat  fine  wire,  •  26  mm.  diameter, 
I  found  the  effect  well  marked,  though  at  first  not  so  great  as  in 
iron,  but  more  steady.  The  effect  was  not  constant,  but  the 
changes  took  place  very  slowly,  so  that  the  galvanometer  needle 
moved  dead  beat.  Repeated  heating  and  cooling  the  same  part 
greatly  increased  the  effect,  this  was  not  noticed  in  iron. 
Frequently  on  cooling  the  tube  I  noticed  an  extraordinary  effect. 
On  turning  off  the  gas  there  were  almost  immediate,  and 
apparently  instantaneous,  rises,  sometimes  of  fifty  per  cent.,  some- 
times as  much  as  one  hundred  per  cent.,  though  only  temporary ; 
one  of  these  sudden  rises  reached  '01  volt.  While  repeating 
the  experiment  the  wire  fused,  and  I  had  to  take  a  fresh  piece. 
On  several  occasions  I  found  that  by  shifting  the  flame  back  and 
forwaixi  over  an  inch  or  two  of  the  wire  that  there  were  points 
which  gave  a  maximum  effect,  intermediate  points  giving  little  or 
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none.  By  thus  shifting  the  flame  about  I  occasionally  got  very 
large  effects,  once  reaching  -02  volt,  at  which  it  was  steady  for 
some  time.  This  was  by  far  the  largest  effect  I  had  yet  observed 
in  any  metal.  I  afterwards  obtained  two  wires  drawn  from 
standard  gold,  92  per  cent,  gold,  8  per  cent»  copper,  these 
were  about  1  mm.  and  '5  mm.  diameter.  Neither  gave ,  any 
effect  when  heated  up  to  melting  point  in  a  naked  flame,  and  I 
.could  get  no  effect  at  all  by  heating  the  coarser  one  in  a  clay 
tube.  On  heating  the  finer  in  a  clay  tube  moderate  effects^  e.g,^ 
•0001  volt,  were  observed.  On  attempting  to  draw  the  hot  wire 
through  the  tube  it  parted.  On  pushing  the  broken  end  into  the 
tube  again  there  was  an  enormously  high  effect,  but  before  the 
resistances  could  be  altered  it  had  fallen  somewhat^  and  when  the 
needle  had  become  steady  enough  to  indicate  the  amount,  it  was 
•3  volt,  though  I  think  it  must  have  been  quite  '5,  but  '3  was 
the  highest  I  read,  and  that  I  can  vouch  for.  On  allowing  the 
tube  to  cool  it  was  found  that  the  wire  was  stuck.  The  tube  was 
cracked  open,  and  it  was  seen  that  the  gold  had  fused  into  a  lump 
the  thickness  of  the  tube,  and  about  1  cm.  in  length.  Another 
wire  was  heated,  and  after  the  flame  had  been  shifted,  about  '025 
volt  was  reached,  another  shift  giving  '13  volt.  The  effect  was 
always  much  greater  after  the  wire  was  fused  and  the  ends  pushed 
together.  For  the  most  part  with  gold  the  effect  was  temporary, 
none  of  those  over  •!  volt  lasting  more  than  fifteen  -seconds, 
though  on  one  occasion  a  steady  -18  volt  was  obtained.  The 
effect  was  nearly  always  increased  by  disturbing  the  system  in 
any  way,  such  as  shifting  the  flame  or  pulling  the  wire  along  the 
tube.  When  the  junction  of  the  thick  and  thin  wires  was  heated 
the  effect  was  much  the  same  as  with  the  thin  wire  by  itself,  but 
as  a  rule  it  was  greater  and  more  permanent,  and  with  one 
exception,  which  was  only  for  a  few  seconds,  it  was  always  in  the 
same  direction — the  currents  flowing  from  thin  to  thick.  I 
alternately  heated  and  cooled  such  a  junction,  and  at  last  obtained 
a  temporary  effect  of  -33  volt,  which  dropped  quickly  to  '3  and 
remained  steady.  After  some  time  I  shifted  the  flame  in  hopes 
of  raising  it,  but  it  fell.  On  another  occasion  it  increased  steadily 
to  '29  volt  and  remained  steady  till  disturbed. 

In  the  early  part  of  my  work  I  used  the  most  sensitive  galvano- 
meter  obtainable — a   low  resistance,   astatic   instrument,    with 
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telescope  and  a  scale  at  some  distance.     I  soon  found  that  there 
was  no  necessity  for  such  a  sensitive  arrangement,  as  the  needle 
was  constantly  going  off  the  scale.     It  was  also  necessary  for  me 
to  measure  the  resistance  of  the  circuit  each  time  it  was  altered, 
/.^.,  each  time  a  wire  was  fused  or  broken  and  had  to  be  renewed. 
This  was  troublesome  and  took  up  a  lot  of  time,  and  I  soon  found 
it  more  convenient  to  use  a  high  resistance  though  less  sensitive 
galvanometer,  which  I  arranged  to  give  direct  readings  as  a  volt 
meter  and  save  the  trouble  of  reducing  the  readings.     The  lamp 
and  scale  was  at  a  distance  of  forty  inches  from  the  concave 
mirror  on  the  needle  which  formed  on  the  scale  an  image  of  a 
lens  with  a  dark  vertical  hair-line  immediately  in  front  of  the 
lamp,  the  lens  serving  to  concentrate  on  the  mirror  a  larger 
amount  of  light  from  the  lamp  than  it  would  otherwise  have 
received.     The  scale  had  350  divisions  on  each  side  of  zero.     The 
galvanometer  resistance  was  7,400  ohms;  in  series  with  this  I 
added  2,600  and  another  90,000,  which  could  be  short  circuited,  so 
that  neglecting  the  resistance  of  the  wires  under  observation!  could 
have  a  resistance  of  either  10,000  or  100,000  ohms.    The  galvano- 
meter was  also  provided  with  three  shunts  \y  ^,  and  ^-J-g-  of  its 
own  resistance.     Now,  putting  a  Leclanche  cell  of  1*45  volts  into 
circuit  with  the  100,000  ohms  and  the  ^^  shunt  I  adjusted  the 
height  of  the  control  magnet  till  the  deflection  was  145  scale 
divisions.     With    this   arrangement   the    readings   were   always 
very  approximately  in  decimals  of  a  volt  whatever  shunt  was 
used.      Thus  with  10,000  ohms  and  no  shunt,  100  scale  divisions 
indicated  -001  volt;    with  100,000  ohms,    -01  volt;    with  same 
resistance  and  \  shunt,  -1  volt ;  -^^  shunt,  1  volt ;  and  with  -^\-^ 
shunt,  10  volts,  so  that  by  adjusting  two  plugs  the  one  instrument 
would  indicate  '00001  volt  and  measure  35  volts.    I  found  this 
arrangement  very  satisfactory.     For  perfect  accuracy  the  external 
resistance  should  have  been  slightly  different  for  each  shunt,  but 
neglect  of  this  caused  an  error  of  only  two  or  three  per  cent.,  and 
1  aimed  at  quickly  getting  the  magnitudes  of  the  effects  involved 
rather  than  a  very  accurate  measure  of  them.     It  may  perhaps 
be  convenient  to  those  who  are  not  familiar  with  the  magnitude 
of    the   ordinary    thermoelectric   phenomenon   to   quote   a   few 
figures,  so  that  the  relative  amounts  of  ordinary  thermoelectric 
forces  and  those  which  I  am  describing  may  be  readily  compared. 
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The  table  shows  the  temperatures  at  which  three  diflferent 
thermoelectric  junctions  will  generate  various  electromotive 
forces,  the  cold  junctions  being  at  0°  C. 


E.M.P. 

•0001  TOlt. 

•001  TOlt. 

.01  TOlt. 

•1  TOlt. 

•3  TOlt. 

Lead  Copper   ... 
Lead  Bismuth 
Antimony  Bismuth 

60°C 
2 

1 

336 

16 

9 

1310 
150 

85 

4420 
921 
522 

7760 
1870 
1064 

The  above  are  based  on  Professor  Tait's  results. 

Returning  now  to  the  phenomenon  under  consideration,  I  may- 
say  that,  in  this  paper,  I  am  not  following  altogether  the  order  of 
my  experiments,  but  am  giving  all  experiments  on  one  metal 
together,  though  I  frequently  left  a  metal  and  returned  to  it 
again. 

In  platinum  there  was  apparently  an  anomalous  result.  Two 
unequally  thick  wires  and  a  very  fine  one  were  stretched  in  series, 
the  fine  being  between  the  other  two.  Heating  the  junction  of  the 
fine  and  coarsest  gave  '0027  volt ;  while  the  fine  and  medium  gave 
•0007,  both  in  the  same  direction;  one  would  expect  that  in  each  case 
it  would  be  from  fine  to  coarse  or  vice  versd.  It  may  however 
have  been  due  to  different  amounts  of  impurity  in  the  specimens. 
When  the  medium  wire  was  heated  by  itself  there  was  no 
perceptible  result,  the  coarsest  gave  '0001  volt  and  the  fine  gave 
various  amounts  up  to  '0023  volt. 

Fine  brass  wire  heated  in  a  tube  behaves  similarly  to  iron 
when  heated  in  a'  flame,  the  effect  being  very  unsteady.  It  is 
much  less  sensitive  than  gold  to  being  disturbed;  the  highest 
effect  I  observed  with  brass  was  -015  volt. 

The  behaviour  of  German  silver  was,  in  many  respects,  similar 
to  gold.  The  effect  was  greatly  increased  by  repeated  heating  and 
cooling,  and  the  changes  were  generally  slow  and  steady,  though 
occasionally  without  any  apparent  cause  the  changes  became 
great  and  abrupt,  as  much  as  with  iron.  Like  gold  too  it  showed 
distinct  positions  of  maximum  and  minimum  effects,  they  being  even 
more  marked  than  in  the  case  of  gold.    Plate  VII.  shows  the  best 
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Example  of  this  I  ever  obtained,  but  I  coold  nev^  again  get  one 
nearly  so  good.  The  time  occapied  in  taking  the  obsenrations 
from  which  it  is  drawn  was  about  two  hours.  When  the  flame 
was  shifted  forward  a  centimetre,  the  needle  crept  slowly  to  the 
next  position,  there  not  being  a  single  oscillation  the  whole  time. 
For  a  long  time  I  had  been  unable  to  obtain  more  than  '001  volt 
from  German  silver,  but  on  one  occasion  I  found  two  diflferent 
parts  of  a  wire,  one  of  which  gave  '0014,  the  other  *0016,  giving 
the  same  values  after  several  heatings.  I  then  heated  them 
simultaneously  and  got  '0031,  which  afterwards  increased  to 
•0042,  and  after  being  heated  and  cooled  several  times  increased 
to  '0047,  the  wire  then  fused.  On  another  occasion,  after  heating 
a  wire  for  some  time,  with  little  effect,  I  left  the  flame  alone  for 
a  considerable  time,  and  the  electromotive  force  rose  steadily  to 
•0045,  and  unsteadily  to  '0052,  and  then  fell  as  suddenly  as  if 
the  wire  had  parted,  but  it  had  not,  for  on  the  oscillations  of  the 
needle  dying  out  there  was  still  a  small  deflection. 

To  examine  lead  I  first  of  all  dipped  part  of  a  lead  wire  into 
hot  oil,  but  could  get  no  effect.  I  afterwards  melted  some  lead  in 
the  bowl  of  a  pipe  and  heated  the  stem  so  as  to  make  it  run  along 
and  fill  it  up.  The  lead  could  thus  be  heated  far  above  its  melting 
point  without  running  away  and  breaking  circuit.  On  heating 
this  tube  the  effect  was  apparent  at  once,  and  on  irregular 
heating  soon  became  considerable,  '001  volt.  The  tube  was  then 
heated  systematically  from  end  to  end,  and  it  was  found  that 
there  was  about  an  inch  towards  one  end  which  always  gave 
great  results  when  heated,  while  at  all  other  parts  the  effect  was 
very  small.  After  several  heatings  '013  volt  was  observed  at 
this  critical  point.  Though  the  movements  of  the  galvanometer 
needle  were  very  slow  and  generally  dead  beat,  yet,  about  this 
part,  there  were  some  peculiar  effects.  On  one  occasion,  on 
applying  the  flame  to  this  point,  the  galvanometer  reading  rose 
steadily  to  110,  decreased  unsteadily  to  10,  and  then  swung 
unsteadily  between  90  and  10  in  such  way  as  to  indicate 
sudden  and  systematic  rises  and  falls  of  electromotive  force, 
though  the  flame  was  not  disturbed  and  the  temperature  of  the 
lead  was  constant,  and  there  was  nothing  apparent  which  could 
have  caused  these  changes.  At  another  time  the  reading  being 
30,    not   very   steady,    I   removed   the   flame,    the   reading   fell 
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steadily  to  10  and  then  jerked  to  60,  after  which  it  gradually 

decreased  to   zero.      These  jerks  on  the  removal  of   the  flame 

•occurred  so  frequently  as  to  make  one  of  the  charficteristics  of  the 

phenomenon  in  the  case  of  lead.     Sometimes  on  heating  the  lead 

the  "readings  rose  gradually  from  zero,  and  at  others  there  was  no 

•effect  f(H:  some  minutes  when  a  sudden  great  deflection  occurred. 

Another  pipe  stem  was  taken  and  a  lead  wire  drawn  down  till  it 

<)ould  be  pushed  along  it,  and  on  heating  it  I  at  last  got  '2  volt. 

At  the  time  this  was  by  far  the  greatest  effect  yet  observed.     On 

one  occasion  after  heating  the  tube  in  the  usual  way  I  removed 

the  flame  at  a  time  when  the  reading  was  steady  at  zero.     The 

<5.m.f.  rose    quickly,  but   not  suddenly,  'to  '07    volt,  and   then 

decreased.     As  a  type  of  the  general  behaviour  of  lead  I  will 

describe   the   chief  movements  which   took   place   in   forty-five 

minutes,  during  which  the  flame  was  not  disturbed.     After  a 

little  preliminary  heating  the  needle  began  to  move  and  indicated 

•02  volt,  then  reversed  and  rose  gradually  to  '17,  but  decreased  to 

"16,  at  which  it  remained  steady  for  some  time.     It  decreased 

further  to  '1,  but  rose  to  '185  and  kept  steady  at  '18  ;  decreased 

to  '05,  rose  to  '1,  at  which  it  kept  for  five  minutes,  then  went  on 

to  '15,  and  '18,  after  which  it  fell  and  reversed  to  '07,  but  soon 

ocame  back  to  '1,  and  on  to  '205,  fell  to  '1,  rose  to  -15,  fell  to  -05, 

but  came  back  to  '2,  and  again  fell  and  reversed  to  -'05  for  a 

few  seconds  only,  after  which  it  rose  again  to  '15 ;  reversed  again 

to  -'08,  and  -'l,  and  back  to  -205,  remained  steady  at  '203  for 

half-a-minute.     It  fell  again  and  reversed  to  -'02,  rose  to  '1,  and 

again  reversed  to -'13.     The  gas  was  then  turned  off*  for  the 

night.      There  were  many  smaller  motions  superposed   on  the 

larger  ones,  but  were  quite  irregular.     In  spite  of  the  occasional 

•excursions  to  the  negative  side,  the  deflections  were  on  the  one 

^ide  for  the  great  bulk  of  the  time,   -  ve  and  +  ve  are,  of  course, 

•<j[uite  arbitrary.     The  motions  were  all  dead  beat  except  some  of 

the  negative  deflections,  which  were  so  quick  and  so  short  that 

they  set  up  oscillations  in  the  needle.    When  the  gas  was  lighted 

again  next  morning,  the  system  not  having  been  disturbed,  there 

was  no  effect  after  five  minutes.     The  flame  was  then  shifted 

about,  but  no  effect  more  than  •  0005  volt  could  be  got.     I  tried 

several  other  tubes  with  lead  wires  passed    through  them  and 
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found  the  behaviour  much  the  same  in  each  case,  *15  volt  being 
observed  frequently,  and  '2  occasionally.  It  had  nearly  always 
been  necessary  to  shift  the  flame  and  thus  set  up  irregular  heating 
before  the  effect  could  be  observed  in  any  considerable  degree. 
To  see  if  the  effect  could  not  be  obtained  from  a  perfectly 
symmetrically  heated  system,  I  took  a  fresh  tube,  and  passing  a 
wire  along  it  applied  a  flame  to  the  middle,  prepared  to  watch  it, 
if  necessary,  half-an-hour.  There  was  no  effect  for  a  minute,  the 
e.m.f.  then  became  manifest  and  rose  quickly  to  '035  volt,  and 
fell  again  to  '03.  Then  after  rising  and  falling  irregularly  for  a 
time  it  soon  reached  *13  volt.  Forty-five  minutes  after  lighting 
the  readings  changed  sign  but  did  not  get  higher  than  '05  on  the 
other  side.  After  an  hour  I  began  to  heat  it  irregularly,  but  did 
not  get  more  than  '15  volt.  With  lead  a  very  slight  cooling  of 
the  tube  caused  the  effect  to  disappear.  Merely  cutting  off  the 
supply  of  air  from  the  bunsen  flame  was  always  followed  by  a 
very  great  decrease,  if  not  a  complete  disappearance,  of  the  effect, 
although  the  luminous  flame  kept  the  tube  at  a  moderate  red 
heat.  An  estimation  of  the  temperature  reached  inside  the  tube, 
made  by  means  of  a  copper  platinum  junction  with  specimens  in 
which  I  had  not  been  able  to  observe  this  other  effect,  showed 
that  with  the  bunsen  flame  900°  C.  was  reached,  and  with  a 
blowpipe  1050°.  I  only  used  the  blowpipe  occasionally,  generally 
using  an  ordinary  bunsen  flame. 

Filling  a  tube  with  tin  as  the  first  had  been  filled  with  lead 
no  effect  higher  than  -0001  volt  was  observed  for  half-an-hour 
either  by  steady  or  irregular  heating.  At  last  there  was  a  large 
and  sudden  swing  of  the  needle  and  on  its  coming  to  rest  it 
indicated  '15  volt,  remaining  between  '12  and  '15  for  several 
minutes.  Various  parts  of  the  tube  were  heated,  and  as  in  the 
case  of  the  first  lead  tube  there  was  one  point  in  particular 
which  gave  great  effects.  After  leaving  it  for  a  couple  of  days 
and  again  applying  the  flame  to  this  point  '3  volt  was  indicated 
almost  at  once,  and  for  half-an-hour  from  '28  to  '31  volt  was 
maintained,  only  once  did  it  fall  to  '21  but  instantly  rose  again. 
While  at  its  height  the  gas  was  turned  off.  There  was  a  steady 
and  very  slow  fall,  '01  volt  still  remaining  after  ten  minutes. 
The  gas  was  lighted  again  and  '28  was  soon  indicated  again. 
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Several  other  tubes  were  filled  with  tin  and  heated,  and  with  one 
exception  all  gave  from  •!  to  '2  volts,  from  the  remaining  one 
only  infinitesimal  results  could  be  obtained.  The  changes  of 
e.m.f.  were  much  slower  in  tin  than  in  lead,  but  it  was  very 
sensitive  to  the  flame  being  shifted  along  the  tube,  a  few  milli- 
metres of  shift  sometimes  causing  a  great  variation  in  the  galvan- 
ometer reading.  There  were  no  abrupt  changes  as  in  the  case  of 
lead  on  removing  or  lowering  the  flame.  A  tin  wir^  (alloyed 
with  lead)  when  put  through  a  tube  and  heated  behaved  similarly 
to  tin  and  lead,  '16  volt  was  obtained  from  it. 

I  could  not  get  a  tube  filled  with  zinc  in  the  same 
way  as  I  had  filled  others  with  lead  and  tin,  but  I 
managed  to  get  one  filled  by  exhausting  it  while  the 
end  was  dipped  into  a  crucible  of  melted  zinc.  The  highest 
e.m.f.  I  observed  with  this  was  only  -00035,  but  that  was 
partly,  if  not  wholly,  due  to  the  hot  junction  of  the  zinc  and 
copper,  as  the  tube  of  zinc  was  very  short.  I  afterwards  got  some 
zinc  wire  and  passed  it  along  a  tube  and  heated  it.  There  was 
no  result  at  first,  and  the  wire  fused  and  broke  circuit  as  the 
diameter  of  the  wire  was  much  less  than  the  bore  of  the  tube. 
When  the  ends  were  pushed  in  and  contact  renewed  '05  volt  was 
indicated,  but  it  quickly  fell  to  '004.  On  shifting  the  flame 
there  were  various  smaller  effects,  but  after  cooling  and  heating 
several  times  '2  volt  was  at  length  reached,  the  behaviour  not 
being  in  any  way  characteristic.  At  a  time  when  the  e.m.f.  was 
•01  and  falling  slowly  I  turned  off  the  gas.  It  fell  somewhat 
faster,  though  still  slowly,  and  after  some  minutes,  when  the  tube 
was  cool  enough  to  be  held  in  the  fingers,  '006  volt  was  still 
indicated.  The  temperature  of  the  zinc  could  not  have  been  over 
200^ 

As  already  mentioned  I  had  examined  copper  to  see  what 
effect  could  be  obtained  from  it  and  had  only  reached  '0001  volt. 
After  obtaining  such  high  effects  in  other  metals  I  returned  again 
to  copper,  using  the  finest  wire  I  could  get,  this  was  '16  mm. 
diameter,  and  silvered,  but  the  silver  disappeared  almost  instantly 
on  heating.  After  a  little  irregular  heating,  '001  volt  was 
reached,  the  changes  being  very  slow,  and  oscillations  of  the 
needle   being  scarcely  perceptible.     After  some   time,  however, 
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than  in  iron  in  which  it  is  very  high.  The  metals  in  which  I 
\  observed  the  highest  effects  are  not  necessarily  those  in  which 
the  effect  is  really  highest,  for  I  examined  some  for  weeks  and 
others  only  for  a  few  minutes.  Most  of  the  time  was  spent  over 
iron,  lead,  and  gold  (ninety-two  per  cent.)  The  purest  metal  I 
used  was  silver,  one  of  the  specimens  being  absolutely  pure,  and 
with  this  the  effect  was  very  small.  The  effect  however  cannot 
be  altogether  due  to  impurity,  for  with  alloys  the  effect  was  not 
more  marked  than  with  moderately  pure  metals. 
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Art.  VI. — Glaciaiion  of  the  Western  Highlands^  Tasmania, 

(With  Plate  VIII.) 

By  E.   J.   Dunn. 

[Read  8tli  June,  1893.] 

During  the  month  of  October,  1892,  professional  work  took 
me  to  the  high  rugged  region  surrounding  Lake  Dora,  and  there 
I  had  the  satisfaction  of  discovering  glaciation  in  its  various 
developments  and  on  an  extensive  scale.  The  salient  features 
were  made  known  at  the  time  through  the  presfe,  but  as  further 
particulars  may  be  acceptable,  a  sketch  plan  has  been  drawn  of 
the  locality,  and  further  data  are  appended. 

Position,  etc. 

Lake  Dora  lies  in  a  direct  line  about  due  east  from  the  town- 
ship of  Zeehan  and  twelve  miles  distant,  but  the  track  between 
the  two  points  is  quite  twenty-five  miles  long,  and  very  difficult 
to  traverse.  Lake  Dora  is  about  2,500  feet  above  sea  level.  The 
high  tract  of  country  over  which  glaciation  occurs  is  shown  on 
the  plan  on  the  smaller  scale,  the  area  more  carefully  examined 
is  shown  on  the  larger  scale  plan. 

Geology. 

This  region  is  occupied  by  two  principal  rock  formations,  the 
older  or  schistose  series  is  usually  highly  inclined,  consisting  of 
arenaceous,  argillaceous  and  conglomerate  schists;  the  schists  are 
covered  unconformably  by  massive  sandstones,  quartzites,  cherty 
and  quartzose  conglomerates,  belonging,  apparently,  to  the  Devonian 
age  and  corresponding  to  the  Devonian  conglomerates  of  Victoria. 
Most  of  the  hills  and  ridges  on  the  highlands  are  of  the  Devonian 
series,  the  schists  occupying  the  hollows  and  valleys.  The  schist 
appears  to  be  more  readily  worn  down  than  the  Devonian  beds, 
hence  most  of  the  tarns  appear  to  be  on  the  former  rock,  or 
rather  scooped  out  of  it. 
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Physical  Aspect. 

The  whole  regicm  consdbsts  of  nigged  rock-^U^wn  mountains 
bare,  except  where  sheltered  sites  have  encouraged  a  forest 
growth;  tarns  are  dotted  about  at  many  different  altitudes, 
from  the  tiniest  pools  up  to  lakelets  some  miles  in  length. 
There  is  an  absence  of  level  land  except  where  a  small  valley  or 
tarn  has  been  filled  with  peaty  soil,  on  which  the  "  button-grass  " 
flourishes.     Altitudes  range  from  1,800  to  3,800  feet  above  sea 

level  over  this  tract. 

« 

MORAINBS. 

The  first  evidence  met  with  of  glacial  action  was  at  the  outlet 
of  the  gorge,  where  Lake  Rolleston  stands ;  this  is  an  excellent 
example  of  a  terminal  moraine.  From  the  level  of  the  lake  the 
morainal  matter  rises  to  an  elevation  of  150  feet  on  the  east  side, 
and  for  250  feet  on  the  west  side,  the  whole  consisting  of  a 
confused  mass  of  angular,  sub-angular  and  partly  rounded 
boulders  and  blocks  from  a  few  pounds  to  masses  of  more 
than  100  tons  in  weight;  this  extends  over  several  hundreds  of 
ak;res.  Enormous  blocks  project  above  the  mass  at  intervals, 
while  the  east  edge  of  the  moraine  is  fringed  with  a  very 
remarkable  curved  line  of  giant  stones ;  they  commence  at  the 
large  one  named  "  The  Scout "  on  the  plan,  and  they  fringe  the 
moraine  for  considerably  more  than  half  a  mile,  running  in  a 
northerly  direction.  Feeders  to  the  glacier  of  which  this  moraine 
is  the  relic  came  in  further  northward  from  the  country  to  the 
west  and  north-west  of  Lake  Rolleston,  and  morainal  matter 
occurs  as  marked  on  the  plan.  It  would  appear  as  though  the 
glacier  did  not  extend  much  further  down  the  valley,  but  as 
though  the  end  of  the  glapier  became  melted  where  the  nK>rainal 
matter  now  stands,  and  this  continuing  for  ages  caused  the 
enormous  accumulation  of  rocky  material  to  take  place.  The 
whole  of  the  moraine  apparently  consists  of  dkbris  from  the  hills 
west  of  the  lake  (Rolleston),  and  is  very  largely  made  up  of  cherty 
conglomerate  (Devonian).  An  examination  of  the  individual 
blocks  shows  that  one  or  more  sides  have  been  subjected  to  a 
planing  action  by  which  this  intensely  hard  pebble-studded  rock 
has   been  worn  down   and   sometimes  even  polished.     Portions 
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of  the  morame  consist  of  stones  and  blocks  thrown  loosely 
together,  the  interstices  open ;  in  other  portions,  the  interstices 
are  filled  with  fine  material. 

Another  well  marked  moraine  extends  in  a  southerly  direction 
from  Lake  Ruby  (a  small  tarn  in  a  goi^e  under  a  precipice  280 
to  300  feet  in  height)  down  the  course  of  Limestone  Creek.  The 
material,  arrangement,  etc.,  are  very  similar  to  that  of  the  Lake 
RoUeston  moraine.  In  both  cases  the  surface  of  the  moraine  is 
of  the  most  rugged  nature. 

Erratic  Blocks. 

Scattered  over  the  surface  all  round  Lake  Dora  on  the  hill 
sides,  and  even  on  the  tops  of  hills  300  feet  above  the  level  of  that 
lake,  are  blocks  of  stone,  from  small  boulders  up  to  heavy  masses 
many  tons  in  weight,  that  have  been  transported,  in  some  cases, 
for  miles  by  ice  from  their  former  sites  to  their  present  positions ; 
all  the  morainal  matter  was  thus  transported.  Some  of  the  more 
conspicuous  examples  have  been  especially  named  on  the  plan. 
Scarcely  any  of  them,  but  if  carefully  examined,  show  unmis- 
takable evidence  of  having  been  ground,  planed,  striated,  or 
polished  on  some  portion  of  their  surfaces.  There  is  a  great 
sameness  of  material,  all  of  which  is  local  and  derived  within  a 
very  few  miles'  distance.  Some  of  the  large  blocks  have  been 
split  since  they  reached  their  present  position.  Odd  blocks  of 
hornblendic  rock  occur  of  small  size,  they  probably  are  derived 
from  masses  intruded  through  the  Devonian  rocks.  Many  of  the 
erratic  blocks  are  of  great  size,  and  some  probably  weigh  hundreds 
of  tons. 

Planingt,  Scoring,  and  Polishing. 

Planed  and  scored  surfaces  are  features  inseparable  from  glacial 
action,  and  these  are  most  abundantly  present  over  this  region. 
On  the  western  side  of  Lake  Dora  the  rocky  hillocks  are  planed 
down,  scored,  and  striated  in  a  beautiful  manner,  and  right  up 
the  valley  westward  from  Lake  Dora  this  same  action  is 
exemplified  on  the  rounded  dome-like  rocky  projections  of  schist. 
To  the  east  of  Lake  Dora,  at  the  site  marked  on  the  plan,  there 
are  splendid  examples  of  groo'idng,  etc.,  both  on  the  sides  and 
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floor  of  "the  rocky  knoll.  All  the  sides  of  the  hills  to  the  east  from 
Lake  Dora  leading  down  to  the  valley  of  King  River,  are  abun- 
dantly planed,  scored,  striated,  and  polished,  the  latter  especially 
where  the  beds  consist  of  quartzite  rock  ;  even  to  the  top  of  the 
hills,  some  300  feet  above  the  level  of  the  lake  and  on  the  east 
side,  these  features  extend,  striations  and  polished  surfaces 
occurring  to  the  very  crest  of  the  hills.  By  means  of  the  striae 
it  is  easy  to  see  the  direction  in  which  the  ice  mass  moved,  for 
the  great  glaciers,  which  at  Lake  Dora  must  have  been  at  least 
400  or  500  feet  thick,  moved  continually  outwards  from  where 
the  accumulation  of  ice  was  greatest.  Studded  as  this  ice  was  with 
small  and  great  angular  blocks  of  conglomerate,  etc.,  it  resembled 
a  huge  rasp,  which,  with  irresistible  force,  filed  down,  rounded  off, 
planed  and  scored  the  surfaces  they  came  in  contact  with,  and 
also  registered  in  a  most  durable  manner  the  course  in  which 
they  were  travelling.  About  Lake  Dora  the  striae  point  in  many 
different  directions,  and  it  appears  as  though  over  this  tract  there 
must  have  been  a  very  thick  covering,  the  pressure  of  the  great 
mass  above  compelling  the  ice  to  travel  in  different  directions, 
even  up  the  sides  of  hills,  for  the  hills  on  the  east  side  of  Lake 
Dora  are  striated  and  scored  up  steep  faces  in  the  direction  of 
their  crests  and  over  their  summits. 

About  the  best  example  of  what  such  a  great  ice-rasp  can 
accomplish  is  shown  at  Moore's  Shoulder,  named  after  my  friend, 
Mr.  T.  Moore,  who  was  my  comrade  and  guide  in  this  wild  region. 
At  this  site  a  great  glacier  throughout  a  vast  period  must  have 
been  deflected  around  this  projecting  angle  of  rock ;  the  result  is 
marvellous,  for  the  intensely  hard  Devonian  conglomerate  has 
been  planed,  rounded,  scored,  and  polished  in  a  manner  that 
baffles  description  ;  the  ice  marks  are  noticeable  high  up  the  hill 
sides.  Probably  at  this  point  the  ice  was  of  great  thickness,  in  fact 
it  appears  from  the  scorings,  etc.,  that  a  great  volume  of  ice 
hundreds  of  feet  thick  covered  the  whole  of  this  elevated  region. 

The  bed-rock  over  this  region  showing  such  abrasions,  etc.,  it 
is  natural  to  expect  that  the  moving  blocks  and  boulders  which,  set 
in  ice,  formed  the  teeth  of  the  rasp,  should  also  equally  bear 
evidence  of  the  work  they  did,  and  such  is  abundantly  present, 
for  a  large  proportion  of  both  great  and  small  rocks  and  boulders 
in  the  moraines   are  ground  down,  striated,  or  otherwise  bear 
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testimony  to  the  forces  they  have  been  subjected  to.  Many  of 
the  small  pebbles  detached  from  the  blocks  of  Devonian  or 
schistose  conglomerates  are  remarkably  ground  down,  polished,  or 
striated.  Some  of  the  pebbles  from  the  Devonian  conglomerate 
are  sheared  in  a  remarkable  manner ;  this  was  done  while  in  their 
parent  mass,  the  glacial  markings  have  been  added  since. 
Curiously  enough,  at  Prince  Albert,  in  Cape  Colony,  sheared 
pebbles  of  precisely  similar  character  occur  in  the  older  glacial 
conglomerate  (Dwyka  conglomerate)  of  that  region  that  also 
show  glacial  markings,  and  they,  too,  are  derived  from  a  conglo- 
merate of  supposed  Devonian  age. 

Tarns. 

Lakelets  from  several  miles  in  length  down  to  mere  ponds  are 
met  with  throughout  these  highlands ;  they  occupy  rock-basins 
that  the  ice  mass  ground  out  where  the  bed-rock  happened  to  be 
softer  than  usual.  It  is  noticable  that  many  of  these  basins 
have  the  longer  axis  in  the  direction  of  the  strike  of  the  rock, 
and  they  appear  to  occur  most  frequently  on  schist  country. 
Nowhere  do  these  tarns  appear  to  be  more  than  a  few  feet  deep, 
they  occur  at  many  different  altitudes.  The  outlets  are  some- 
times over  bare  bed-rock,  in  other  cases  morainal  matter  dams  the 
water  back.  Small  rocky  islets  dot  some  of  the  tarns,  and  on 
them  and  around  the  edges  of  some  of  the  tarns  ti-tree  and  other 
small  trees  grow,  greatly  enhancing  their  beauty.  Now  that  the 
flexibility  of  ice  masses  is  well  understood  it  is  easy  to  understand 
how  such  rocky  basins  could  be  eroded. 

Extent  of  Glacial  Action. 

It  appears  highly  probable  that  the  central  highlands  around 
Lake  St.  Clair,  and  in  fact  the  greater  portion  of  the  island  above 
the  2,000  feet  level  should  also  contain  evidences  of  glacial  action 
if  searched  for,  and  remains  in  abundance  may  be  expected  in  the 
higher  country  east  of  Lake  Dora. 

Age. 

There  are  no  direct  evidences  by  which  the  age  of  this  glaciation 
can  be   determined ;   so  far  as  the  appearance  of  the  moraine, 
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erratic  blocks  and  scored  and  planed  surfaces  f;o,  it  might  have- 
taken  place  only  a  few  years  ago ;  in  some  places  where  the  peaty 
material  can  be  stripped  off  the  abraded  surfaces,  the  £aoe  of  the 
rock  is  as  fresh-looking  as  though  the  work  had  been  done  but 
yesterday.  I  do  not  consider  this  glaciation  could  have  been 
older  than  of  tertiary  date,  and  it  may  very  well  be  recent  in  age.. 

Glacial  Ck>N6L0HEBATB. 

Quite   distinct   in   character   from   the   above,   and    differing' 
entirely  in  age,  origin,  and  method  of  deposit,  is  a  remarkable 
conglomerate  that  occurs  on  the  south  side  of  the  track  between 
Mb.  Reid  and  Moore's  Pimple,  and  about  equidistant  from  each ; 
the  site  is  marked  by  a  shallow  hole,  and  it  is  3,000  feet  above- 
sea  level,  high  above  the  observed  morainal  deposits,  etc.     ^he 
conglomerate  consists  of  a  great  variety  of  sandstones,  igneous 
rocks,  shales,  etc.,  nearly  all  well  rounded  and  also  beautifully 
striated ;  the  pebbles  and  boulders  are  of  non-local  origin,  unlike- 
the  morainal  matter  above  described,  and  it  rests  upon  Devoniarti 
sandstones.     There  is  a  marked  similarity  in  the  nature  of  the 
cementing  material,  and  in  the  character  of  the  embedded  pebbles- 
and  boulders,  to  the  glacial  conglomerate  found  at  Wild  Duck 
Creek,   Victoria,  and   to   the    Dwyka   congolmerate    of    South 
Africa,    and    they    probably    all    belong    to    a    very    ancient 
epoch,  either  near  the  close  of  the  Palaeozoic  period,  or  else  the- 
commencement  of  the  secondary  era.     This  particular  outcrop  is, 
apparently,   of    no   great    thickness,    and    not    very   extensive, 
but  further  search  should  discover  more  such  outcrops,  and  their 
relations  might  eventually  be  determined  as  regards  the  older 
Devonian  series,  and  also  the  more  recently  accumulated  rocks. 


Art.   VII. — Further  Note  on   the   Glacial  Deposits  of 

Bacchus  Marsh. 

By  Graham  Officer,  B.Sc,  and  Lewis  Balfour,  B.A.- 

[Bead  8th  June,  1893.] 

Tbe  iaamediate  object  of  the  present  note  is  to  correct  a 
mistake  in  our  investigations  of  the  Bacchus  Marsh  glacial 
deposits,  the  results  of  which  were  embodied  in  a  paper  read 
before  this  Society  last  year.  In  that  paper  we  claimed  to  have- 
shown  that  there  were  two  distinct  tills  at  Bacchus  Marsh, 
separated  by  the  so-called  Bacchus  Marsh  sandstones,  and  that 
the  upper  of  these  rested  on  the  denuded  surface  of  the  sandstone. 
It  is  to  the  latter  point  that  we  desire  to  draw  attention. 

Our  conclusions  in  this  respect  were  principally  drawn  from 
the  consideration  of  sections  at  a  small  quarry  on  the  Korku- 
perrimul  Creek.  We  here  described  till  overlying  the  sandstone,, 
and  a  granite  boulder  over  a  yard  in  diameter  together  with  an 
accumulation  of  smaller  erratics  as  being  jammed  into  the  broken 
surface  of  the  sandstone. 

Having  since  traversed  a  good  deal  more  ground  without 
seeing  any  further  evidence  of  such  a  state  of  things,  we  investi- 
gated the  matter  further,  with  the  result  that  we  now  find  that 
the  supposed  till  overlying  the  denuded  sandstone  is  really  a 
''wash/'  containing  striated  stones,  and  derived  m  part,  at  least, 
from  an  outcrop  of  a  deposit  a  little  above  the  quarry.  The^ 
broken  sandstone  is  due  to  weathering  and  a  certain  amount  of  rock 
movement.  The  granite  boulders  lie  embedded  in  a  matrix  of 
clay  which  is  really  intercalated  with  the  sandstones,  but  looking 
very  much  at  first  sight  as  if  subsequently  injected.  There  are 
several  thin  clay  bands  besides  this  running  through  the  sandstone, 
and  in  these  bands  small  stones  of  the  kinds  met  with  in  the  till 
occur.  Several  we  found  bore  glacial  striae.  One  of  these  stones  was 
six  inches  in  diameter.  About  the  line  of  junction  of  the  largest 
of  these  bands,  both  the  sandstone  and  the  clay  are  remarkably 
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contorted,  and  the  whole  are  inclined  besides  at  about  thirty-five 
degrees  E.S.E. 

There  can  be  no  doubt  that  the  clay  bands  containing  the 
stones  and  boulders  are  of  glacial  origin,  in  part  at  least,  and 
that  the  larger  boulders  at  any  rate  have  been  transported  by  ice, 
but  by  floating  ice  or  land  ice  ?  It  must  be  said  that  the  stratified 
nature  of  the  clay  bands  points  to  floating  ice  as  being  the  trans- 
porting agent.  In  the  "pocket"  containing  the  large  granite 
boulder  we  have  noted  at  least  three  varieties  of  granite,  a 
boulder  of  gneiss,  and  others  of  quartz-rock,  clay-slate,  etc. 

The  sandstone,  which  is  of  a  massive  type,  contains  Gangamop- 
teris  in  abundance  in  certain  zones.  It  passes  upwards  into  a 
bed  of  more  or  less  clayey  nature,  indistinctly,  if  at  all, 
stratified,  and  bearing  boulders  and  smaller  stones.  One  well 
rounded  boulder  of  granite  measured  eighteen  inches  in  diameter. 
This  deposit  is  overlaid  by  shales,  and  fine-grained,  argillaceous, 
well  stratified  sandstones. 

Consistently  with  our  former  idea  we  described  a  mass  of  till 
occurring  on  the  Korkuperrimul  Creek,  opposite  Bald  Hill,  as 
being  banked  up  against  sandstone.  It  is  really  overlaid  by 
sandstone.  At  the  large  quarry  on  Bald  Hill  the  sandstones  are 
seen  to  be  overlaid  by  a  bed  which  is  very  rudely,  if  at  all, 
stratified,  and  containing  small  stones  scattered  irregularly 
through  it.  The  bedding  planes  of  the  sandstones  appear 
contorted  along  the  line  of  junction,  but  it  is  possible  this 
appearance  may  be  due  to  weathering. 

At  another  small  section  we  described  before  on  the  creek,  the 
till  is  seen  underlying  tumultuous  looking  sandstones.  The  latter 
bear  a  few  odd  stones,  several  of  which  we  found  to  be  glaciated. 
A  good  deal  of  faulting  has  taken  place  here. 

Considering  the  sections  exposed  on  the  Korkuperrimul  Creek 
in  this  locality,  we  get  a  succession  as  follows  : — 

(1).  Till  containing  a  great  deal  of  rock  material. 

(2).  Stratified  clays  or  shales. 

(3).  Sandstones    containing    intercalated    bands   of    clay 
bearing  boulders. 
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(4).  A  somewhat  clayey  unstratilied  deposit,  which  does 
not  seem  to  contain  so  many  stones  as  the  bottom 
deposit. 

(5).  Shales  and  fine-grained  well  stratified  sandstones. 

A  section  exposed  on  the  Lerderderg  River,  about  two  miles 
above  Darley,  shows  unstratified  clay  containing  irregular  and 
lenticula^r  bands  of  hard  coarse  sandstone,  associated  with 
well  stratified  fine  glacial  clays.  Striated  stones  and  boulders  are 
very  abundant  through  this,  and  are,  as  a  rule,  exceptionally  well 
scored.  One  of  these  boulders,  a  hard  blue  slate,  is  five  feet  six 
inches  long,  three  feet  six  inches  broad,  and  a  depth  of  two  feet 
is  exposed  ;  the  surface  is  well  scored  in  a  longitudinal  direction, 
though  cross  striae  occur  also.  Several  other  boulders  at  this 
section  are  over  two  feet  in  diameter.  Though  stones  occur  in 
the  stratified  parts  yet  they  are  not  nearly  so  abundant  as  in  the 
unstratified.  It  is  worth  mentioning,  as  illustrating  the  tough 
and  tenacious  nature  of  the  unstratified  till,  that  a  farmer 
resident  in  the  locality,  in  course  of  conversation  with  us, 
remarked  that  he  had  never  come  across  such  an  unsatisfactory 
material  to  work.  In  constructing  a  race  he  had  occasion  to  pass 
through  some  of  it,  which  proved  very  obstinate  to  the  ordinary 
methods  of  excavation.  Blasting  had  hardly  any  efiect,  and  he 
said  the  only  way  to  deal  with  it  was  to  knock  it  away  bit  by  bit 
with  a  hammer  and  a  gad. 

We  traced  the  till  on  to  the  crest  of  a  spur  of  the  Lerderderg 
Ranges  at  a  height  of  about  1000  feet  above  sea-level  (aneroid 
reading).  At  one  place  on  the  fianks  of  these  ranges,  where  we 
could  actually  see  the  junction  of  the  till  and  the  Silurian,  we 
found  the  latter  well  scored  and  grooved.  In  the  striated  rock 
surfaces  described  in  our  last  paper,  the  striae  and  grooves  were 
N.  and  S.,  being  parallel  to  the  strike  of  the  rocks.  In  this  case 
the  direction  of  the  striae  and  grooves  is  W.  10°  N.  and  E.  10°  S., 
almost  at  right  angles  to  the  strike.  In  the  former  case  the 
grooving  and  moulding  was  more  marked  and  may  be  compared 
to  grooves  made  by  a  gouge  working  with  the  grain  of  a  piece  of 
wood,  while  in  the  latter  instance  the  appearance  is  somewhat 
similar  to  that  made  by  a  blunt  gouge  working  across  the  grain 
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-of  a  piece  c^  wood  of  uneven  texture»  now  workiag  fairly 
smoothly,  now  catching  m  a  harder  band,  wrenching  a  piece  out, 

.  and  again  proceeding  evenly.  An  indication  of  the  direction  of 
the  ice  can  be  thus  obtained.  In  this  case  the  ice  appears  to 
have  come  from  ten  degrees  south  of  east,  but  it  would  be  unwise 
to  infer  much   from   this  one  instance,  especially  as   there   is 

.  abundant  evidence  to  show  that  the  Silurian  rocks  have  under- 
gone considerable  movement  since  this  ancient  ice-age. 

Wherever  we  have  seen  the  jun^ction  of  the  till  with  the 
Silurian,  the  former  has  always  been  intensely  hard  and  unstra- 
tified,  and  the  latter  invariably  grooved,  smoothed,  and  striated. 
These  are  facts,  which,  in  our  opinion,  point  to  one  conclusion,  viz., 
that  the  lowest  member,  at  least,  of  the  glacial  series  is  morainic, 

'  due  to  the  action  of  land  ice,  of  the  former  presence  of  which 
we  have  unquestionable  evidence  in  the  roches  moutonnies.  It  will 
have  been  seen  that  the  Bacchus  Marsh  sandstones  must  l^e 
considered  as  part  of  the  glacial  series — a  conclusion  to  which  our 
friend,  Mr.  Brittlebank,  has  also  come  independently  of  us.  As 
the  only  fossils  obtained  so  far  are  plant  remains,  a  fresh-water 

•  origin  for  them  is  indicated,  and  it  is  reasonable  to  suppose 
that  these  sandstones  were  deposited  in  a  glacial  lake  in  which 
floating  ice  drifted.  The  clay  bands  in  the  sandstone  may  perhaps 
have  been  formed  by  subglacial  material  carried  into  this  lake  by 
streams.  Any  floating  ice  would  be  drifted  with  the  currents  and 
drop  their  burdens  occasionally  in  the  accumulating  sUt.  Such  a 
lake  may  have  been  almost  an  inland  sea.  The  vast  size  attained 
by  glacial  lakes  in  America  during  the  last  ice-age  is  well  known. 
The  alternation  of  boulder  beds  with  plant-bearing  sandstones  is 
only  what  would  be  expected  on  the  astronomical  theory  of  ice- 


ages. 


POSTSCRIPT. 

Since  reading  the  above  paper  we  have  discovered  several 
beautiful  examples  of  roches  vioutonnees^  near  Coimadai  The 
smoothed  and  grooved  surfaces  can  be  traced  right  beneath  hard 
unstratitied  till.  There  is  also  good  evidence  to  show  the  direction 
the  ice  took  at  this  locality,  viz.,  from  S.S.W.  to  N.N.E.  These 
are  by  far  the  best  example  of  roches  moutonnees  we  have  seen  in 
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this  district.  A  detailed  description  we  must  leave  for  a  future 
paper. 

Among  the  fossil  plant  remains  we  have  discovered  in  the 
Bacchus  Marsh  sandstones,  what  Sir  F.  McCoy  thinks  are 
\probably  Schizoneura  are  by  far  the  most  abundant.  8ir 
Frederick  has  also  determined  the  genus  Ptilophylluin^  being  the 
'first  occurrence  of  this  genus  in  Victoria.  He  has  described  it 
under  the  name  of  P,  officeri,  Sevei'al  other  forms  are  awaiting 
identification.  They  all  come  from  the  Schizoneura  bed — a  thin 
clayey  band  about  four  inches  in  width.  The  koriasii  is  apip»rently 
above  that  of  the  Gangamopteris  beds. 

Sir  F.  McCoy's  description  of  Ftilophylhtm  officeri  is  as  follows : 

'"  Pinnee  about  one  inch  wide  ;  pinnules  about  eleven  in  one  inch, 

nearly  at  right  angles  to  rachis,  with  coarse,  unequal,  longitudinal 

strise  ;  width  of  pinnules  about  half  a  line,  one  line  apart ;  raehis 

.  about  one  line  wide." 


Art.  VIII. — Notes  on  t/te  Trawling  Expedition  off 

Lakes  Entrance, 

By  T.  S.  Hart,  M.A. 

[Communicated  by  Dr.  Dendy,  13th  July,  1893.] 

Trawling  operations  were  commenced  at  the  end  of  last  April 
off  Lakes  Entrance,  with  a  view  to  obtaining  the  Government 
bonus  and  establishing  the  industry.  The  boat  obtained  was  the 
s.s.  Swansea^  of  forty-one  tons,  twenty-two  horse-power.  The 
trawling  apparatus  consisted  of  two  trawl-heads  of  iron,  connected 
by  a  beam  above  and  a  ground-rope  below,  a  net  being  attached 
to  the  beam  and  ground-rope,  and  ending  in  a  bag  with  a  flap  to 
prevent  fish  escaping.  The  trawl-heads  consisted  of  an  iron  bar, 
bent  so  as  to  form  two  straight  pieces  diverging  at  about  thirty 
degrees,  and  connected  by  a  curve  at  the  front.  At  the  sharp  angle 
the  ground-rope  was  attached.  One  of  the  straight  pieces  formed 
a  sliding  surface,  and  at  the  highest  point  the  beam  was  attached, 
the  tow-line  was  fixed  a  little  above  the  middle  of  the  curved 
part.  The  trawl-heads  in  use  at  first  weighed  about  180  pounds 
each,  and  the  beam  was  about  forty-nine  feet  long,  and  eight  inches 
in  diameter;  the  ground-rope  being  about  double  that  length.  The 
net  had  a  mesh  of  about  two  inches  for  the  greater  part.  When  I 
reached  Lakes  Entrance  on  the  evening  of  1st  May,  they  had 
been  out  once  or  twice  and  not  caught  much,  and  were  putting  in 
a  lighter  beam,  about  six  inches  in  diameter.  After  this  was  done 
and  the  sea  had  become  a  little  calmer,  a  start  was  made.  The 
trawling  apparatus  was  carried,  when  not  in  use,  along  the  port 
side,  and  lowered  and  raised  there,  the  tow-rope  being  brought 
round  to  the  stern  after  it  was  lowered.  The  raising  and  lowering 
took  about  two  hours,  owing  to  there  being  only  one  winch  on 
board,  and  the  side  of  the  boat  being  obstructed  by  railings  and 
other  things.  It  was  stated  on  board  by  the  men  who  were 
engaged  as  experts  in  trawling,  that  it  should  only  have  taken 
about  twenty  minutes  with  proper  appliances  and  arrangements. 
The  time  the  net  was  left  down  varied  from  four  to  eleven  hours. 
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The  steamer  was  not  sufficiently  powerful  to  tow  the  net  at  a 
proper  speed,  the  speed  attained  at  one  time  being  only  one  mile 
an  hour;  while  on  one  occasion  it  was  found  that  the  steamer  could 
scarcely  manage  to  turn  with  the  net,  an  hour  being  spent  in 
turning  round. 

The  plan  of  operations  was  to  fish  near  the  entrance,  running 
in  early  in  the  morning  to  send  up  the  fish  to  Melbourne.  The 
ground  trawled  over  extended  from  about  fourteen  miles  west  of 
the  Entrance  to  opposite  Lake  Tyers.  The  depth  of  water  was 
about  twelve  to  fifteen  fathoms,  once  reaching  twenty-five  fathoms. 

The  fish  caught  were  chiefly  Flounders,  Flathead,  Gurnet, 
Sandcod,  Skate,  a  few  Sole,  and  a  fish  said  to  be  well  known  in 
Sydney  though  not  in  the  Melbourne  market,  for  which  they  had 
no  name.  At  first  sight  the  latter  were  thought  to  be  young 
Schnapper.  Owing  to  the  coarseness  of  the  net  many  small 
things  could  escape,  and  as  the  net  in  the  raising  was  for  a  long 
time  almost  at  water  level  they  had  good  opportunities  of  doing 
so.  Starfishes,  Crabs,  and  other  animals  could  frequently  be  seen 
walking  off  as  the  net  was  brought  up  to  the  surface.  After 
some  days  it  was  decided  that  the  trawling  apparatus  was  too 
heavy  for  the  boat  and  must  be  considerably  lightened.  They 
therefore  decided  to  cut  ten  feet  off  the  beam,  put  on  lighter 
heads  of  about  forty  pounds  each,  and  alter  the  net  accordingly. 
These  alterations  would  take  time,  and  as  the  weather  had  set  in 
rough  I  decided  to  return  on  Monday,  8th  May.  When  on  shore 
I  spent  the  time  in  searching  for  anything  that  might  be  thrown 
up,  but  the  beach  was  very  barren.  Inland  there  also  appeared 
to  be  very  little  to  be  found. 

I  have  to  express  my  thanks  to  the  Royal  Society  for  defraying 
my  expenses  on  the  expedition;  and  to  Dr.  Wollaston  (the 
Secretary  for  Trades  and  Customs),  Captain  Anderson,  Messrs. 
Hill  and  Son  (the  Melbourne  agents  for  the  owners,  Messrs. 
Murray  and  Co.  of  Sydney),  and  Captain  MacArthur  of  the 
Swansea^  for  their  assistance  in  making  the  arrangements,  and  for 
granting  me  every  facility  in  obtaining  specimens. 

Dr.  Dendy  says  of  the  Sponges  collected  : — "  There  are  about 
twenty  species,  including  Cavochalina  bilameilata,  Halisarca 
ausiraiiensis  (growing  on  Boltenia),  and  one  calcareous  sponge, 
Leucilla   saccharata.      The   remainder   appear   to   be  nearly   all 
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common  forms,  closely  resembling  if  not  identical  with  those  of 
Port  Phillip  Heads." 

Of  the  Polyzoa  Dr.  MacGillivray  gives  the  following  list  : — 
Cellaria  gracilis^  Beania  magellanica^  Membranipora  pyrula^ 
Steganoporella  magnilabris^  Adeona  grisea^  var.,  Adeonellopsis 
mucronata,  Hipporhoa  divaricata^  Schizoporella  triangula^  Porella 
marsuptum,  Cellepora  foliata^  C.  mammillata^  C  albirostriSy 
Smittia  oculata,  Retepora  monilifera^  Crisia  acropora,  Hornera 
Joliacea,  He  says  "  There  is  nothing  new  among  them,  but  the 
specimens  of  Cellepora  foliata  and  Sfeganoporella  magnilabris  are 
unusually  good,  as  also  is  that  of  Adeonellopsis  mucronata.  There 
may  be  an  additional  species  among  the  smaller  Celleporce  but  the 
genus,  which  is  an  exceedingly  difficult  one,  is  not  yet  completely 
worked  out." 

Other  specimens  were  : 

Hydrozoa, — One  species. 

Alcyonaria, — Two  species. 

Echinodermata, — Two  species  of  Ophiuroids ;  one  species  of 
Crinoid  {Antedon)\  two  species  of  Echinoids  (Strongylocenirotus 
erythrogrammus  and  another).     All  appear  to  be  common  forms. 

Worms, — Several  tubicolous  Annelids,  chiefly  Filograna^  and  a 
number  of  worms  living  in  the  sponges. 

Crustacea. — About  eight  species  of  Crabs,  including  large 
Hermit  crabs,  living  in  shells  of  Voluta  Jusiformis  and  V.  undulata, 
and  another  species  in  a  shell  of  Cassis^  and  also  very  large  speci- 
mens of  Ibacus  peronii. 

Mollusca. — On  shore,  thrown  up,  Peciunculus  flabellatus  and  a 
few  other  species  all  much  worn  by  the  surf,  including  Triton  sp. 
and  Potamides  sp.  Inside  the  entrance  on  the  mud  banks  a 
species  of  Modiola.  Dredged  from  the  bottom,  Pecten  laticostatus 
and  another  species  of  Pecten^  Modiola  sp.,  Siphonalia  sp., 
Voluta  fusiformis,  Crepidula  sp.,  and  empty  shells  of  Voluta 
undulata,  Crassatella  kingicola,  Pinna  tasmanica^  Ostrcea  sp., 
and  Cassis  sp. 

On  the  shore  of  Lake  Bunga,  I  found  a  few  empty  shells  of 
Bulimus  atomatus. 

Tunicaia. — One  compound  Ascidian. 


Art.  IX. — Some  Statistics  showing  the  extent  of  the  dunnage 
done  to  members  of  the  Medical  Profession  by  the 
abuse  of  Alcohol, 

By  James   W.   Barrett. 

[Eead  X3th  July,  1893.] 

A  very  valued  friend  of  mine  stated  some  time  since  his  convic- 
tion that  in  this  colony,  and  up  to  date,  alcohol  was  the  causal 
agent  in  effecting  the  physical  and  moral  ruin  of  about  twelve 
per  cent,  of  the  male  population  with  whom  he  was  acquainted. 
As  he  is  a  higbly  cultivated  man  this  proportion  would  be  under 
that  obtaining  for  the  community  in  general.  I  thought  his  judg- 
ment was  biased  and  told  him  so,  but  set  to  work  to  find  what 
data  were  available  for  the  purpose  of  ascertaining  the  accuracy  of  ' 
his  opinion. 

The  only  feasible  plan  appeared  to  be  the  tracing  of  the  career 
of  a  number  of  people  I  had  known  for  periods  as  lengthy  as 
possible,  and  the  estimation  of  the  number  whose  health  or  whose 
prospects  in  life  had  been  distinctly  injured  by  the  abuse  of 
alcohol.  If,  however,  the  conclusions  were  to  be  of  any  value  the 
careers  of  everyone  I  had  been  acquainted  with  must  also 
be  followed,  and  not  simply  of  those  whose  morbid  habits  brought 
them  into  notoriety.  In  order  to  do  this  it  ultimately  became 
necessary  to  limit  consideration  entirely  to  members  of  the 
medical  profession  graduating  at  the  Melbourne  University, 
because  it  then  became  possible  to  make  calculation  on  the 
whole  body  of  graduations  in  the  medical  school,  and  the  fallacy 
just  referred  to  was  eliminated.  The  objection  to  the  method  is 
that  it  takes  account  of  the  habits  of  men  in  one  occupation  only 
— an  occupation,  which,  by  reason  of  its  exhausting  and  irregular 
character,  gives  a  strong  filip  to  moral  decrepitude. 

In   the   University   Calendar  for    1881-82   there  are   fifty-six 

Bachelors  of  Medicine  on  the  list,  of  whom  forty-three  may  be 

classed  with  Caesar's  wife  as  regards  the  abuse  of  alcohol.    Of  the 

remainder,  twelve,  or  about  twenty-one  per  cent.,  were  decidedly 

l2 
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injured  by  the  excessive  use  of  alcohol.  Some  of  them  practised 
allied  vices  (opium  and  chloroform).  If  the  thirteen  be  included, 
the  percentage  rises  to  about  twenty-three.  The  great  majority 
of  the  thirteen  are  now  deceased,  and  their  deaths  were  certainly 
hastened  by  the  same  causes. 

In  the  University  Calendar  for  1883-84  there  are  eighty-six 
Bachelors  of  Medicine  on  the  list,  of  whom  ten,  or  about  twelve 
per  cent.,  certainly  used  alcohol  in  excess,  and  were  much  injured 
thereby  in  every  respect.  Some  of  these  ten  are  included  in  the 
thirteen  above  mentioned,  but  several  of  the  thirteen  had  died  in 
the  interval. 

In  the  University  Calendar  for  1885-86  there  are  106  Bachelors 
of  Medicine  on  the  list,  of  whom  twelve,  or  about  eleven  per 
cent,  became  distinct  alcoholics. 

In  all  these  cases  the  habits  of  intemperance  began,  I  believe, 
subsequent  to  their  entry  into  student  life,  in  most  cases  they 
were  not  pronounced  until  leaving  it.  Whatever  may  be  the 
value  of  these  figures  the  real  truth  is,  if  anything,  understated. 
The  diminution  in  the  percentage  in  the  more  recent  years  may, 
or  may  not  be  fallacious ;  it  may  be  due  possibly  to  increasing 
civilisation  in  the  colony,  or  it  may  be  due  on  the  other  hand  to 
the  shortness  of  the  interval  which  has  elapsed,  and  consequent 
anticipation  of  results.  Further,  I  find  it  much  more  difficult  to 
trace  the  movements  of  the  more  numerous  graduates  in  recent 
years. 

Again  emphasising  the  fact  that  the  conclusion  may  be  under- 
stated, but  is  certainly  not  overstated,  it  can  only  be  described  as 
appalling.  That  such  a  number  of  men  who  have  been  reared,  as 
Carlyle  puts  it,  "at  infinite  trouble  and  expense,"  and  who  have 
qualified  themselves  by  a  course  of  long  and  severe  study  to 
practice  a  most  interesting  profession,  should  then  pass  into  the 
world  to  obstruct,  and  not  assist,  social  progress,  to  become 
not  objects  of  respect,  as  cultivated  and  useful  citizens,  but  a  by- 
word and  reproach,  can  only  excite  the  most  profound  dismay. 

Be  it  observed  that  the  figures  in  themselves  warrant  no 
conclusion  whatever  on  the  vexed  question,  whether  alcohol  is 
the  cause  or  the  consequence  of  destruction,  or  both.  Whether, 
in  other  words,  alcoholism  is  a  symptom  of  moral  deterioration,  or 
whether   moral    deterioration   is    a    symptom    of    alcoholism,    or 


Statistics  on  Abuse  of  Alcohol,  149 

whether  they  mutually  interact.  They  further  in  no  way  indicate 
any  specific  remedy.  The  broad  fact  remains,  that  of  the 
graduates  in  medicine  of  the  Melbourne  University,  at  or  about 
the  years  named,  about  one  in  seven  became  social  wrecks,  the 
proximate  cause  of  the  disaster  being,  what  the  total  abstainers 
designate,  in  the  words  of  Robert  Hall,  "  liquid  fire  and  distilled 
damnation." 


Art.  X. — An  Operculum  from  the  Lilydale  Limestone. 

fWith  Plate  IX). 

By  R.  Etheridge,  Jnnr.,  Corr.  Member. 

[Eead  14th  September,  1893]. 

The  opercula  of  Univalves  are  amongst  the  less  common 
fossils  met  with  in  rocks  of  Upper  Silurian  age,  but  although 
known  to  occur  in  those  of  Europe,  have  not  been  described,  so 
far  as  I  am  aware,  from  deposits  of  a  similar  nature  in  Australia. 
My  acquaintance  with  opercula  from  the  Lilydale  Limestone  was 
first  made  through  the  collection  of  Mr.  G.  Sweet,  of  Brunswick, 
and  subsequently  by  means  of  collections  made  at  Lilydale  by 
Mr.  A.  J.  North,  on  behalf  of  the  Australian  Museum,  Sydney. 
These  bodies  were  also  casually  referred  to  by  Messrs.  G.  B. 
Pritchard  and  T.  S.  Hall*  during  the  discussion  on  the  Rev.  A 
Cresswell's  paperf  "Notes  on  the  Lilydale  Limestone."  The 
observations  in  question  will  be  referred  to  later. 

The  Opercula  are  disc-shaped,  amphicoelous,  strongly  reminding 
one  of  the  vertebral  centrums  of  some  fish.  Those  I  have  seen 
vary  in  size  from  half  to  once  inch  in  diameter,  and  are  bevelled 
from  the  exterior  inwards  along  the  sides.  Further,  they  are 
thick  solid  bodies,  almost  equally  concave,  y)ut  the  concavity  less 
acute  on  the  exterior,  and  more  gradually  inclined  inwards  than 
on  the  interior.  The  periphery  of  the  latter  side  is  flattened,  the 
central  area  small,  depressed,  and  circular,  and  often  presenting 
a  minute  central  nucleus.  The  thickness  on  the  sides  of  the 
largest  example  I  have  seen  is  two-eights  of  an  inch,  or  a  trifle 
over ;  the  thinnest,  three-sixteenths  of  an  inch.  Mr.  Pritchard 
informs  me  that  he  possesses  examples  of  these  opercula  varying 
in  size  from  one-sixteenth  to  one  and  a  quarter  inches  in 
diameter,  and  from  one-fiftieth  to  one-quarter  of  an  inch  in 
thickness.  The  structure  is  very  apparent,  even  to  the 
naked    eye,    the    exterior   exhibiting    close    concentric    thread- 

»  Proc.  R.  Soc.  Vict.,  1893,  v.  (n.s.),  p.  260.  t  Ihidy  p.  38. 
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like  lines,  the  edges  of  the  component  laminae.  Every  here  and 
there  one  is  larger  than  the  others.  In  sections  prepared  for  the 
microscope,  the  concentric  laminae  become  very  apparent,  both  in 
horizontal  and  vertical  sections.  The  latter  also  display  the 
outline  exceedingly  well.  The  opercula  are  practically  round,  a 
fact  which  can  be  easily  ascertained  by  following  the  concentric 
laminae  in  a  transverse  section.  This  point  is  an  important  one, 
as  it  may  bear  on  the  question  of  the  identity  of  the  operculum 
to  its  shell. 

Mr.  T.  S.  Hall  mentioned  in  the  discussion  before  referred  to, 
that  an  operculum  had  been  found  "wedged  into  the  mouth  of  an 
Euomphalus."  Not  having  seen  this  genus  amongst  the 
Lilydale  fossils,  I  am  unable  to  follow  the  suggestion  further,  but 
must  fall  back  upon  the  question — Do  these  opercula  appertain 
to  either  of  the  described  shells,  Oriostoma  Northi,  or  one  of  the 
Cydonemce  ?  The  mouth  in  the  former  is  not,  strictly  speaking, 
round,  but  angulated  towards  the  inner  lip.  On  the  other  hand, 
Cyclonetna  australis^  and  probably  also  C  Ulydalensis  possess  a 
round  mouth,  but  this  difl&culty  presents  itself — the  smallest 
operculum  before  me  is  too  large  for  the  largest  C.  australis.  It 
is  hardly  necessary  to  consider  such  a  form  as  Phanerotrema 
australis^  that  being  a  member  of  the  Pleurotomariidae,  in  which 
the  operculum  is  corneous ;  but,  at  the  same  time,  so  far  as  mere 
size  goes^  the  mouth  of  this  species  would  far  better  accommodate 
a  body  of  the  size  of  these  opercula  than  the  shells  mentioned 
above.  If  one  may  be  perniitted  to  surmise  that  the  Euomphalus 
mentioned  by  JMr.  Hall  be  Oriostoma  Northi^  then  the  matter 
narrows  itself  down  to  the  question,  is  the  operculum  in  such  a 
position  that  it  can  be  regarded  as  in  situ  ?  If  on  the  other  haAd 
the  shell  be  Euomphalus  the  matter  becomes  still  more  interesting. 
Let  us  now  consider  what  previous  investigations  on  Silurian 
opercula  teach  us. 

Many  years  ago  Dr.  F.  Smithe,  M.A.,  figured*  the  well-known 
Wenlock  shell,  Oriostoma  sculptum^  Shy.  sp.,  with  its  operculum 
in  situ.  The  latter  is  plano-concave,  plane  without,  concave 
within,  formed  of  twelve  concentric  laminae,  and  with  a  well- 
marked    nucleus   and    bevelled  edges ;    therefore,   except   in  its 

♦  Observations  on  the  Opercula  of  Rome  Silurian  Gastropoda.— Froc.  Cotswold  Nat.  Field 
Club. 
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section,  remarkably  like  the  opercula  from  Lilydale.  Tn  1881  I 
figured*  some  of  these  bodies  from  the  Carboniferous  and 
Wenlock  rocks  of  Great  Britain,  and  the  Wenlock  of  Grotland. 
Those  from  the.  English  Wenlock  occupy  the  mouths  of 
Oriostoma  sculptum^ .  Sby.,  and  are  depressed-conical,  circular 
bodies,  bearing  seventeen  or  more  concentric  rings.  The  other 
side  is  flattened  near  the  margin  and  then  rises  at  the  centre  into 
a  low  spiral  eminence.  Allowing  for  the  state  of  preservation, 
and  slight  variability,  these  agree  perfectly  well  with  those 
figured  by  Mr.  Smithe  and  also  those  now  about  to  be 
referred   to. 

By  far  the  most  complete  set  of  Silurian  opercula  figured, 
however,  are  those  from  liie  Wenlock  rocks  of  Grotland,  by  Dr. 
G.  Lindstrom.f  He  gives  illustrations  of  those  of  Oriostoma 
corona tuffty  Linds.,  and  O,  globosum^  SchL,  besides  a  number  of 
others  not  relegated  at  the  time  he  wrote  to  their  proper 
species.  The  whole  of  these  are  conical,  in  a  greater  or  lesser 
degree,  and  are  thus  described : — "  The  operculum,  /.^.,  of  the 
genus,  is  calcareous  and  solid,  on  the  inner  side  smooth  with  a 
thick,  elevated  rim  round  the  margins,  outside  conical,  sometimes 
higher  than  broad,  covered  with  a  number  of  spiral  coils, 
ornamented  with  exceedingly  thin  lines. "J  It  will  be  at  once 
apparent  that  the  opercula  from  Lilydale  differ  from  those  of  the 
Gotland  molluscs  in  the  entire  absence  of  any  conical  outline ;  on 
the  contrary,  they  are  flattened  disk-shaped.  Lindstrom  figures 
one  of  the  less  conical  filling  the  aperture.  The  variation  in  form 
is  very  remarkable,  from  a  depressed  conical,  through  a  depressed 
roundly -conical,  to  an  elongately -conical,  or  absolutely  plug- 
shaped  outline,  much  resembling  some  rifle  bullets.  At  the  same 
time  all  possess  the  flat  or  very  slightly  concave  inner  face, 
accompanied  by  the  external  concentric  coils,  the  latter  having  a 
more  or  less  subimbricating  appearance. 

The    operculum    of    Cydonema    is    thus    described :  — "  The 
operculum  is  broadly  conical,  \^nth  some  ten  large  coils  outside 
impressed  by  a  shallow  groove  along  their  superior  border,  and 
streaked  by  oblique,  transversal  lines. "§      Illustrations! |  are  given 


*  Ann.  Mag.  Nat.  Hist.,  1881,  vii.  (6),  p.  29. 

tTlie  Silurian  Gastropoda  and  Pteroix)da  of  Gotland,  1884,  t.  17. 

X  Ibid.,  p.  166.  §  Loc.  cit.,  p.  174.  ||  Ibid.,  t.  17. 
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of  the  operculum  of  C  striatuniy  His.,  and  of  those  of  two  other 
undetermined  species.  The  general  type  is  quite  similar  to  that 
of  this  portion  of  the  shell  economy  in  Oriostoma  as  figured  by 
Lindstrom.  The  Lilydale  opercula  more  closely  resemble  those 
described  by  Smithe  and  myself  from  the  Wenlock  beds,  than 
they  do  those  from  Gotland ;  at  the  same  time,  trivial  diflferences 
which  strike  the  eye  on  close  examination,  may  ultimately  prove 
of  wider  significance.  The  cross  section  of  an  operculum  given 
by  Smithe  is  most  undoubtedly  more  akin  to  that  of  the  Lilydale 
specimens  than  are  any  sections  which  could  be  derived  from  the 
Gotland  examples.  The  latter  are  wholly  piano-conical  in  section, 
Smithe's  Wenlock  operculum  is  certainly  plano-concave,  whilst 
the  Lilydale  forms,  on  the  other  hand,  are  either  bi- concave,  or 
slightly  plano-concave. 

It  is  possible  that  the  shell  spoken  of  by  Mr.  T.  S.  Hall  as 
Euomphalus  may  throw  some  light  upon  this  subject,  and  I 
should  much  like  to  be  permitted  to  examine  this  specimen. 

A  strange  similitude  to  some  of  these  opercula  is  seen  in  a  fossil 
from  the  Comiferous  Limestone  of  Indiana,  described  by  Mr. 
S.  A.  Miller  as  a  sponge,  under  the  name  of  Cyclospongia  discus* 
It  is  "  circular,  button-shaped  or  discoid,  and  consisting  of 
numerous  thin,  calcareous  laminsB,  having  a  concentric  structure 
and  filled  with  minute  canals  or  interstices."  The  upper  surface 
is  slightly  convex,  bearing  numerous  concentric  lines,  the  under 
side  slightly  coniave,  with  a  "  broad,  undefined,  shallow  furrow 
near  the  circumference,  and  round  depression  in  the  centre." 
Were  it  not  for  the  minute  canals  I  should  be  much  tempted  to 
regard  this  object  as  an  operculum. 

I  am  indebted  to  Mr.  C.  Hedley,  F.L.S.,  for  the  accompanying 
drawings. 

POSTSCRIPT. 

Through  the  courtesy  of  the  Honorary  Secretary  of  the  Royal 
Society  I  have  been  permitted  to  add  some  additional  informa- 
tion obtained  since  this  paper  was  written,  and  kindly  contributed 
by  Mr.  G.  B.  Pritchard.    The  latter  informs  me  that  he  has  in  his 

*  SeTenteenth  Keport  Geol.  Survey  Indiana,  1892,  t.U  f.  8  and  9. 
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injured  by  the  excessive  use  of  alcohol.  Some  of  them  practised 
allied  vices  (opium  and  chloroform).  If  the  thirteen  be  included, 
the  percentage  rises  to  about  twenty-three.  The  great  majority 
of  the  thirteen  are  now  deceased,  and  their  deaths  were  certainly 
hastened  by  the  same  causes. 

In  the  University  Calendar  for  1883-84  there  are  eighty-six 
Bachelors  of  Medicine  on  the  list,  of  whom  ten,  or  about  twelve 
per  cent.,  certainly  used  alcohol  in  excess,  and  were  much  injured 
thereby  in  every  respect.  Some  of  these  ten  are  included  in  the 
thirteen  above  mentioned,  but  several  of  the  thirteen  had  died  in 
the  interval. 

In  the  University  Calendar  for  1885-86  there  are  106  Bachelors 
of  Medicine  on  the  list,  of  whom  twelve,  or  about  eleven  per 
cent,  became  distinct  alcoholics. 

In  all  these  cases  the  habits  of  intemperance  began,  I  believe, 
subsequent  to  their  entry  into  student  life,  in  most  cases  they 
were  not  pronounced  until  leaving  it.  Whatever  may  be  the 
value  of  these  figures  the  real  truth  is,  if  anything,  understated. 
The  diminution  in  the  percentage  in  the  more  recent  years  may, 
or  may  not  be  fallacious ;  it  may  be  due  possibly  to  increasing 
civilisation  in  the  colony,  or  it  may  be  due  on  the  other  hand  to 
the  shortness  of  the  interval  which  has  elapsed,  and  consequent 
anticipation  of  results.  Further,  I  find  it  much  more  difficult  to 
trace  the  movements  of  the  more  numerous  graduates  in  recent 
years. 

Again  emphasising  the  fact  that  the  conclusion  may  be  under- 
stated, but  is  certainly  not  overstated,  it  can  only  be  described  as 
appalling.  That  such  a  number  of  men  who  have  been  reared,  as 
Carlyle  puts  it,  "at  infinite  trouble  and  expense,"  and  who  have 
qualified  themselves  by  a  course  of  long  and  severe  study  to 
practice  a  most  interesting  profession,  should  then  pass  into  the 
world  to  obstruct,  and  not  assist,  social  progress,  to  become 
not  objects  of  respect,  as  cultivated  and  useful  citizens,  but  a  by- 
word and  reproach,  can  only  excite  the  most  profound  dismay. 

Be  it  observed  that  the  figures  in  themselves  warrant  no 
conclusion  whatever  on  the  vexed  question,  whether  alcohol  is 
the  cause  or  the  consequence  of  destruction,  or  both.  Whether, 
in  other  words,  alcoholism  is  a  symptom  of  moral  deterioration,  or 
whether   moral    deterioration    is   a   symptom    of   alcoholism,    or 
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whether  they  mutually  interact.  They  further  in  no  way  indicate 
any  specific  remedy.  The  broad  fact  remains,  that  of  the 
graduates  in  medicine  of  the  Melbourne  University,  at  or  about 
the  years  named,  about  one  in  seven  became  social  wrecks,  the 
proximate  cause  of  the  disaster  being,  what  the  total  abstainers 
designate,  in  the  words  of  Robert  Hall,  "  liquid  fire  and  distilled 
damnation." 


Art.  X. — An  Operculum  from  the  Lilydale  Limestone, 

(With  Plate  IX). 

By  R.  Etheridge,  Jiinr.,  Corr.  Member. 

[Eead  14th  September,  1893]. 

The  opercula  of  Univalves  are  amongst  the  less  common 
fossils  met  with  in  rocks  of  Upper  Silurian  age,  but  although 
known  to  occur  in  those  of  Europe,  have  not  been  described,  so 
far  as  I  am  aware,  from  deposits  of  a  similar  nature  in  Australia. 
My  acquaintance  with  opercula  from  the  Lilydale  Limestone  was 
first  made  through  the  collection  of  Mr.  G.  Sweet,  of  Brunswick, 
and  subsequently  by  means  of  collections  made  at  Lilydale  by 
Mr.  A.  J.  North,  on  behalf  of  the  Australian  Museum,  Sydney. 
These  bodies  were  also  casually  referred  to  by  Messrs.  G.  B. 
Pritchard  and  T.  S.  Hall*  during  the  discussion  on  the  Rev.  A 
Cresswell's  paperf  "Notes  on  the  Lilydale  Limestone."  The 
observations  in  question  will  be  referred  to  later. 

The  Opercula  are  disc-shaped,  amphicoelous,  strongly  reminding 
one  of  the  vertebral  centrums  of  some  fish.  Those  I  have  seen 
vary  in  size  from  half  to  once  inch  in  diameter,  and  are  bevelled 
from  the  exterior  inwards  along  the  sides.  Further,  they  are 
thick  solid  bodies,  almost  equally  concave,  y)ut  the  concavity  less 
acute  on  the  exterior,  and  more  gradually  inclined  inwards  than 
on  the  interior.  The  periphery  of  the  latter  side  is  flattened,  the 
central  area  small,  depressed,  and  circular,  and  often  presenting 
a  minute  central  nucleus.  The  thickness  on  the  sides  of  the 
largest  example  I  have  seen  is  two-eights  of  an  inch,  or  a  trifle 
over ;  the  thinnest,  three-sixteenths  of  an  inch.  Mr.  Pritchard 
informs  me  that  he  possesses  examples  of  these  opercula  varying 
in  size  from  one-sixteenth  to  one  and  a  quarter  inches  in 
diameter,  and  from  one-fiftieth  to  one-quarter  of  an  inch  in 
thickness.  The  structure  is  very  apparent,  even  to  the 
naked    eye,    the   exterior   exhibiting    close    concentric    thread- 

»  Proc.  R.  Soc.  Vict.,  1893,  v.  (n.s.),  p.  260.  t  Ihid,  p.  38. 
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like  lines,  the  edges  of  the  component  laminae.  Every  here  and 
there  one  is  larger  than  the  others.  In  sections  prepared  for  the 
microscope,  the  concentric  laminae  become  very  apparent,  both  in 
horizontal  and  vertical  sections.  The  latter  also  display  the 
outline  exceedingly  well.  The  opercula  are  practically  round,  a 
fact  which  can  be  easily  ascertained  by  following  the  concentric 
laminae  in  a  transverse  section.  This  point  is  an  important  one, 
as  it  may  bear  on  the  question  of  the  identity  of  the  operculum 
to  its  shell. 

Mr.  T.  S.  Hall  mentioned  in  the  discussion  before  referred  to, 
that  an  operculum  had  been  found  "wedged  into  the  mouth  of  an 
Euomphalus."  Not  having  seen  this  genus  amongst  the 
Lilydale  fossils,  I  am  unable  to  follow  the  suggestion  further,  but 
must  fall  back  upon  the  question — Do  these  opercula  appertain 
to  either  of  the  described  shells,  Oriostoma  Northi^  or  one  of  the 
Cydonemce  ?  The  mouth  in  the  former  is  not,  strictly  speaking, 
round,  but  angulated  towards  the  inner  lip.  On  the  other  hand, 
Cycl enema  aus traits,  and  probably  also  C.  Ulydalensis  possess  a 
round  mouth,  but  this  difl&culty  presents  itself — the  smallest 
operculum  before  me  is  too  large  for  the  largest  C.  australis.  It 
is  hardly  necessary  to  consider  such  a  form  as  Phanerotrema 
australis,  that  being  a  member  of  the  Pleurotomariidae,  in  which 
the  operculum  is  corneous ;  but,  at  the  same  time,  so  far  as  mere 
size  goes^  the  mouth  of  this  species  would  far  better  accommodate 
a  body  of  the  size  of  these  opercula  than  the  shells  mentioned 
above.  If  one  may  be  perniitted  to  surmise  that  the  Euomphalus 
mentioned  by  JMr.  Hall  be  Oriostoma  Northi,  then  the  matter 
narrows  itself  down  to  the  question,  is  the  operculum  in  such  a 
position  that  it  can  be  regarded  as  in  situ  ?  If  on  the  other  haAd 
the  shell  be  Euomphalus  the  matter  becomes  still  more  interesting. 
Let  us  now  consider  what  previous  investigations  on  Silurian 
opercula  teach  us. 

Many  years  ago  Dr.  F.  Smithe,  M.A.,  figured*  the  well-known 
Wenlock  shell,  Oriostoma  sculptum,  Sby.  sp.,  with  its  operculum 
///  situ.  The  latter  is  plano-concave,  plane  without,  concave 
within,  formed  of  twelve  concentric  laminae,  and  with  a  well- 
marked    nucleus   and    bevelled  edges ;    therefore,   except   in  its 

♦  Observations  on  the  Opercula  of  some  Silurian  Gastropoda.— Froc.  Cotswold  Kat.  Field 
Club. 
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By  Rev.  A.  W.  Cresswell,  M.A. 

[Bead  14th  September,  1893.] 

The  only  additional  information  in  regard  to  the  Stratigraphical 
Geology  of  Lilydale  that  I  have  to  record  is  that  about  half  a 
mile  to  the  west  of  the  strike  of  the  Limestone  of  Cave  Hill,  and 
running  conformably  with  it,  i,e,  a  few  degrees  to  the  east  of 
north,  and  to  the  west  of  south,  and  dipping  from  30**  to  45**  east, 
is  a  series  of  mudstones,  shales,  and  shaly  sandstones  yielding  a 
profusion  of  fossils,  mostly  casts,  but  very  well  preservBd, 
specimens  of  which  are  to  be  seen  on  the  table. 

Among  the  Brachiopoda  are  "Leptagonia  deltoidea,"  "Lep- 
tcena  sp.?,"  "Orthis  subquadrata"  and  "elegantula,"  "Spirifer  plica- 
tellus,"  "  Pentamerus  Australis  "  and  "  E.h3mchonella  Strick- 
landi  ? "  Among  the  Lamellibranchiata  the  most  common  form  is 
"  Pteiinoea  sub-falcata  "  or  an  allied  species.  Of  the  Gasteropoda 
"  Bellerophon  Cress welli  "  (Etheridge)  is  a  common  form.  And 
of  Cephalopoda^  "  Orthoceras  ibex,"  and  "capillosus"  are  species 
that  are  both  well  represented.  The  Trilobitidcs  are  represented 
by  "  Homalonotus  HarrisomV  tails  of  which  are  very  common, 
and  Crinoid  stems  of  the  Actinocrinus  type  are  also  very 
abundant. 

The  fossils  are  easily  obtained  by  splitting  the  shales  along  the 
planes  of  stratification,  and  the  places  which  I  have  visited  and 
from  which  I  have  procured  specimens  are  : — 

(1)  A  point  on  the  Mooroolbark  Road  close  to  the  gate  of 
entrance  to  Mr.  Kinsella's  farm,  where  the  shale  or  mudstone  is 
exposed  under  the  overlying  basalt  in  a  cutting. 

(2)  On  the  old  Melbourne  Eoad,  near  the  top  of  the  hill,  about 
half  a  mile  above  Lilydale,  in  the  stuff  thrown  out  of  a  sinking 
for  a  tank  at  Mr.  Wilson's. 

(3)  About  three  miles  to  the  north  pf  the  last  mentioned  point, 
and  about  fifteen  chains  to  the  west  of  the  road  that  leads  past 
the  cemetery  (N.  and  IS.  road)  at  an  old  quarry,  known  as 
Hughes'  quarry. 
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In  regard  to  the  Cave  Hill  Limestone  itself  or  rather  it 
contained  fossils,  before  giving  any  additional  notes  on  this 
head,  I  have  first  to  retract  a  statement  I  made  in  the  paper 
read  here  in  July  of  last  year  a,s  to  the  occurrence  of  a  gasteropod 
shell  belonging  to  the  genus  '*  Stomatia,"  and  which  I  called  S. 
aniiqua^  supposing  it  to  be  the  oldest  Stomatia  on  record.  This 
determination  was  an  erroneous  one,  as  it  was  founded  upon 
what  has  since  turned  out  to  be  a  very  imperfect  specimen  of  a 
different  shell,  but  which  in  its  fragmentary  form  was  so 
strikingly  like  a  Stomatia  that  I  was  quite  "  taken  in "  by  the 
appearance  of  it.  However,  I  remarked  at  the  time  that  the 
whorls  were  steeper  in  the  sides  and  more  flattened  than  Stomatias 
usually  are.  A  somewhat  better  specimen  has  convinced  me  that 
the  shell  is  not  a  Stomatia  at  all,  but  what  it  exactly  is,  it  is 
difficult  to  say  at  present,  for  even  this  specimen  is  by  no  means 
perfect.  It  is  possibly  a  very  eccentric  Trochus,  eccentric  of  course 
in  the  literal  sense  of  the  word  in  having  the  axis  or  columella  very 
remote  from  the  centre,  and  besides  this  the  whole  shell  is  much 
depressed  for  a  Trochus.  However,  I  have  learnt  caution,  and  will 
endeavour  to  get  a  better  specimen  before  committing  myself  to 
anything  beyond  the  assertion  that  it  is  not  a  Stomatia. 

EuoMPHALUS  (Oriostoma)  Northi. 

I  have  much  pleasure  in  being  able  to  exhibit  on  the  table  this 
evening  a  tolerably  perfect  specimen  of  Euomphalus  Northi  (or 
according  to  Mr.  Etheridge,  Oriostoma  Northi)  with  the  operculum 
that  has  been  the  subject  of  so  much  controversy  in  situ.  The 
controversy  as  to  the  operculum  has  been  first  as  to  the  nature 
of  it,  some  taking  it  for  a  nummulite,  and  some  for  the  lid  of  a 
coral,  others  for  the  vertebra  of  a  fish ;  but  I  think  there  was  a 
general  consensus  of  opinion  amongst  our  Victorian  geologists 
from  the  first  that  it  was  the  operculum  of  a  gasteropod  shell,  the 
only  difference  amongst  us  being  as  to  what  species  of  shell  it 
belonged  to ;  some  thinking  it  was  the  operculum  of  Cycloneraa 
others  that  it  belonged  to  Euomphalus  (or  Oriostoma)  Northi. 

The  discovery  of  the  specimen  exhibited  to-night  must  for  ever 
set  at  rest  any  further  dispute  both  as  to  the  nature  of  it  and  as  to 
the  species  to  which  it  belongs.     It  is  a  veritable  operculum,  and 
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as  certainly  belongs  to  Euomphalus  (or  Oriostoma)  Northi,  for 
there  it  is  in  situ^  and  a  grain  of  fact  is  worth  a  pound  of  theory. 
And  now  a  word  or  two  as  to  the  bearing  of  this  discovery  on 
the  question  as  to  the  true  genus  to  which  the  shell  itself  belongs. 
Although,  in  deference  to  Mr.  Etheridge,  I  have  quoted  it  by  the 
generic  name  he  has  given  it,  viz.,  Oriostoma  as  an  alternative 
to  our  name  Euomphalus,  Victorian  geologists  had  always 
recognised  it  as  a  Euomphalus,  and  it  appears  to  me  that  the  form 
of  the  operculum  it  is  now  found  to  have  possessed  confirms  our 
view,  for,  as  Mr.  Etheridge  himself  admits,  Oriostomas  have  conical 
opercula,  whereas  this  operculum  is  plano-concave  and  multispiral, 
cr  rather  many  times  concentric,  more  like  that  of  Euomphalus. 
As  a  further  point  of  resemblance  to  Euomphalus,  it  is  well- 
known  that  in  Euomphalus  the  apex  of  the  whorls  is  often  filled 
up  by  a  secondary  deposit  of  shell  and  the  interior  is  often 
divided  off*  by  transverse  shelly  partitions.  Well,  the  same 
feature  is  also  to  be  seen  in  our  genus  when  ground  down,  as 
exhibited  in  the  large  specimen  on  the  table;  as  however  this  is  a 
feature  not  confined  to  Euomphalus  alone,  but  often  found  in 
other  shells  of  lengthened  spire  as  well,  it  can  only  be  regarded 
as  a  slight  confirmation.  It  would  be  presumption  on  my  part 
to  differ  from  so  high  an  authority  as  that  of  Mr.  Etheridge  in  a 
matter  of  Palaeontology,  were  I  not  fortified  by  the  result  of  an 
appeal  to  another  high  authority,  for  I  have  shown  this  specimen 
to  Professor  Sir  F.  McCoy,  and  he  tells  me  it  is  not  the  first  he 
has  seen  from  Lilydale  with  the  operculum  in  situ,  for  Mr. 
Pritchard  showed  him  an  imperfect  specimen  of  the  same  kind 
some  years  ago,  and  he  authorizes  me  to  state  that  he  regards 
the  shell  as  certainly  an  "  Euomphalus,"  and  not  an  "  Oriostoma" 
at  all,  the  latter  being  a  name  he  restricts  to  a  Tertiary  genus. 

Niso  (Vetotuba)  Brazieri. 

There  is  a  species  of  Gasteropod  shell  which  Mr.  R.  Etheridge 
has  described  in  the  records  of  the  Australian  Museum,  Sydney, 
vol.  i.,  No.  3,  as  occurring  in  the  Cave  Hill  Limestone  at  Lilydale, 
and  to  which  he  has  given  the  name  of  Niso  (Vetotuba)  Brazieri. 
He  says  the  material  for  giving  a  description  of  the  shell  is  very 
imperfect,  but  he  has  provisionally  called  it  a  Niso,  on  account 
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of  its  resemblance  to  that  genus  in  several  particulars,  and 
especially  in  its  having  an  umbilical  -  cavity  extending  the  whole 
length  of  the  shell,  but  as  Niso  is  not  elsewhere  known  to  occur 
as  far  back  as  the  Upper  Silurian,  he  suspects  that  further 
examination  may  show  it  to  differ  from  Niso,  and  in  that  case 
he  proposes  to  call  it  Yetotuba.  I  may  mention  that  I  have 
found  several  more  perfect  specimens  than  the  one  he  figures, 
<lemonstrating  that  which  he  surmises  as  possible,  a  very  marked 
difference  to  Niso  in  that  the  umbilical  cavity  appears  to  project 
below  the  base  of  the  shell  in  the  form  of  a  short  tube,  somewhat 
like  the  anterior  canal  of  a  Cerithium,  only  straight  instead  of 
abruptly  turned  to  one  side,  and  being  an  extension  of  the 
hollow  columella,  and  not  a  mere  prolongation  of  the  mouth. 
Under  these  circumstances  I  prefer  to  adopt  Mr.  Etheridge's 
alternative  name  Vetotuba.  There  are  at  least  two  species  if  not 
more  of  these  turreted  shells  belonging  to  the  Pyramidellidse.  The 
above  remarks  apply  more  especially  to  the  one  he  figures  under 
name  Niso  (Vetotuba)  Brazieri,  and  which,  as  he  says,  has  no  more 
than  twelve  whorls.  T  have  however  in  my  possession  and  on  view 
to-night,  another  species  much  more  slowly  tapering  and 
consisting  of  nearly  twenty  whorls,  but  the  anterior  part  is  not 
sufficiently  perfect  to  define  it,  and  so  we  must  wait  for  a  better 
specimen.  Besides  this  I  may  mention  that  there  is  a  small 
species  that  has  more  resemblance  to  a  true  Niso. 


Art.  XII. — Note  from  the  Biological  Laboratory  of  the 
Melbourne  University : — On  a  Crayfish  with  abnor- 
mally developed  Appendages. 

By  Arthur   Dendy,   D.Sc. 

[Bead  14tli  July,  1893.] 

In  the  five  posterior  thoracic  limbs,  or  ambulatory  appendages, 
of  the  common  fresh-water  Crayfish,  the  exopodite  has,  as  a  rule, 
completely  disappeared,  and  the  limb  is  formed  of  protopodite 
together  with  very  strongly  developed  endopodite. 

Professor  Huxley,  in  his  well-known  works  on  the  Crayfish,* 
referring  more  particularly  to  the  European  Astacus,  observes,  "  I 
have  not  been  able  to  discover,  at  any  period  of  development,  an 
outer  division  or  exopodite  in  any  of  the  five  posterior  thoracic 
limbs.  And  this  is  a  very  remarkable  circumstance,  inasmuch  as 
such  an  exopodite  exists  in  the  closely  allied  lobster  in  the  larval 
state  ;  and,  in  many  of  the  shrimp  and  prawn-like  allies  of  the 
Crayfish,  a  complete  or  rudimentary  exopodite  is  found  in  those 
limbs,  even  in  the  adult  condition." 

The  common  Australian  Crayfish  ( Astacopsis  bicarinatus)  agrees 
very  closely  with  the  European  form  as  regards  the  thoracic 
appendages.  A  few  weeks  ago,  however,  when  we  were  dissecting 
this  Crayfish,  obtained  in  quantities  from  the  University  pond,  one 
of  the  students  called  my  attention  to  a  peculiarity  in  the  speci- 
men with  which  he  had  been  provided. 

On  examining  this  specimen  I  found  that  small  exopodites  were 
present  on  three  of  the  ambulatory  appendages,  viz.^  on  the  great 
chela  and  the  succeeding  appendage  on  the  right  side,  and  on  the 
great  chela  alone  on  the  left  side.  In  size,  shape,  and  position 
these  abnormally  developed  exopodites  closely  resemble  the 
normal  exopodites  of  the  third  maxillipede.  The  specim^i  is  a 
female,  of  moderate  size. 

The  presence  of  these  abnormal  exopodites,  which,  so  far  as  I 
am  aware,  have  not  hitherto  been  observed  in  any  true  Crayfish, 
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affords  additional  proof  of  the  generally  accepted  view  as  to  the 
derivation  of  the  ambulatory  appendages  from  the  primitive 
biramose  type.  Their  occurrence  in  an  isolated  specimen  out  of 
the  many  hundreds  which  have  been  examined  by  various 
workers  is,  doubtless,  to  be  explained  as  an  instance  of  reversion 
to  an  ancestral  condition.  An  analogous  case  is  afforded  by  the 
"antenniform  ophthalmite"  of  Palinurus  penicillatus  described  by 
Professor  Milne-Edwards,  and  subsequently  figured  by  Professor 
Howes  in  the  Proceedings  of  the  Zoological  Society  of  London 
(17th  May,  1887). 

My  thanks  are  due  to  Mr.  A.  W.  Morton  for  calling  my 
attention  to  the  specimen  described  above,  which  is  preserved  in 
the  Museum  of  the  Biological  School. 


M 


Art.  XIII. — Results  of  Observations  with  the  Kater's 
Invariable  Pendulums^  made  at  the  Melbourne 
Observatory, — June  to  September^  ^^93* 

By   PiETRO   Baracchi,   F.R.A.8. 

[Read  13th  October,  1893.] 

The  observations  which  form  the  subject  of  this  paper  were 
made  with  the  three  Invariable  Pendulums  of  Kater*s  pattern 
marked  4,  (1821)  or  6,  and  11,  belonging  to  the  Royal  Society  of 
London,  and  fully  described  in  vol.  v.  of  the  account  of  Opera- 
tions of  the  Great  Trigonometrical  Survey  of  India^  and  more 
recently  by  General  Walker  in  the  Philosophical  Transactions 
of  the  Royal  Society^  vol.  A.,  1890,  page  539.  They  were 
lent  to  Mr.  Ellery  for  the  purpose  of'  being  employed  in  the 
Gravity  Survey  of  Australia  proposed  by  the  Royal  Society  of 
Victoria,  and  to  be  carried  out  by  a  committee  specially  appointed. 
These  pendulums  have  been  in  existence  over  seventy  years,  and 
were  swung  in  many  parts  of  the  world,  at  elevations  ranginaj 
from  sea-level  to  over  15,000  feet.  As  stated  by  General  Walker, 
they  were  variously  employed  by  Sabine,  Bayley,  Airy,  and 
McClear,  between  the  years  1822  and  1854.  Captain  Basevi  took 
two  of  them,  viz..  No.  4  and  No.  6  to  India  in  1864,  where  they 
were  employed  for  eight  years  in  gravity  determinations,  chiefly 
at  stations  along  the  Central  Meridian  Arc,  of  the  Great  Trig. 
Survey. 

In  1881  and  1882  Colonel  Herschel  swung  them  at  Greenwich 
and  Kew,  together  with  Pendulum  11,  and  afterwards  took  the 
three  to  America,  swinging  them  at  Washington  and  Hoboken. 
After  completing  his  operations  they  were  given  over  to  Mr. 
Edwin  Smith  of  the  U.S.  Coast  Survey,  by  whom  they  were 
taken  round  the  world,  and  swung  at  Auckland,  Sydney, 
Singapore,  Tokio,  San  Francisco,  and  again  at  the  starting  point, 
Washington.  Lastly,  in  1888  and  1889,  the  Revisionary 
Operations  with  the  three  pendulums  at  Kew  and  Greenwich 
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were  undertaken,  in  consequence  of  discordance  in  the  results  of 
1882. 

They  arrived  in  Melbourne  in  November,  1892,  and  Mr.  Ellery 
made  the  necessary  preparations  for  swinging  them  at  the 
Observatory,  and  had  all  the  various  parts  mounted  and  adjusted 
and  ready  for  work  by  the  middle  of  June  last,  when  Mr.  Love 
started  the  observations.  At  about  the  same  time  Lieut.  Elblein 
of  the  Austrian  warship •iSa/^.o!,  swung  three  ^-second  Pendulums 
of  Colonel  von  Sterneck's  type,  at  the  Melbourne  Observatory, 
thus  connecting  it  with  an  independent  basis,  viz. :  Vienna,  where 
the  absolute  value  of  the  Force  of  Gravity  was  determined  by 
Professor  Oppolzer.  This  increased  the  importance  of  the 
Melbourne  swings  with  the  Kater's  Pendulums,  for  their  results 
could  be  tested  by  two  different  series.  It  was  decided  in  conse- 
quence, to  extend  the  operations  further  than  it  was  originally 
intended,  taking  for  standard  the  revisionary  work  at  Gueenwich 
and  Kew,  and  thus  establish  a  satisfactory  basis  to  which,  other 
Gravity  determinations  in  Australia,  mac^e  with  Kater's  or  any 
different  form  of  pendulums,  might  be  referred.  The  Melbourne 
Observatory  possessed  all  the  necessary  conditions  for  carrying 
out  the  observations  under  the  best  advantages. 

The  value  of  Gravity  determ  inations  by  the  differential  method 
depends  on  the  invariability  of  the  pendulums  used.  There  is 
evidence  to  show  that  when  carefully  handled,  these  pendulums 
remain  unchanged  and  may  be  swung  without  re-grinding  the  knife 
edges  for  many  years,  and  as  the  three  Pendulums  now  employed 
have  not  been  intentionally  altered,  or  known  to  have  met  with 
any  accident  since  Colonel  Herschel  swung  them  at  Kew  and 
Greenwich  in  1882,  it  may  be  expected  that  they  are  now  in  the 
same  condition  as  they  were  eleven  years  ago.  Fortunately  we 
have  the  means  of  testing  this  condition  by  swinging  them  again 
at  Sydney,  which  it  is  to  be  hoped  will  be  done,  at  the  earliest 
opportunity. 

The  pendulums  were  swung  in  the  eastern  underground  room  in 

the  main  building  of  the  Melbourne  Observatory,  which,  having  a 

stone  pavement,  offered  all  the  required  stability,  and  had  also 

the  advantage  of  keeping  a  fairly  constant  temperature.     The 

clock  by  Shelton,  the  same  as  that  used  in  England  and  India, 

was  fixed  to  the  south  wall  of  the  room,  and  the  Pendulum  Stand 

m2 
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and  Observing  Telescope  were  in  a  line  with  it,  in  the  direction  of 
the  meridian.  An  image  of  the  white  disc  attached  to  the 
pendulum  of  the  clock  was  formed  at  the  tail  piece  of  the 
Invariable  Pendulum,  by  the  proper  collimating  lens,  and  was 
brought  into  the  field  of  view  of  the  Observing  Telescope  by  a 
plain  mirror,  fixed  at  the  object  end,  which  could  rotate  in  a 
plane  at  right  angles  to  the  meridian,  thus  enabling  the 
observer  to  bring  the  eye  end  at  any  convenient  altitude. 
The  distances  of  the  several  parts  from  the  tail  piece  were 
as  follows : — Observing  Telescope,  o.g.  70*3  inches ;  disc  on 
Shelton  pendulum,  48  inches;  collimating  lens,  12*2  inches;  arc 
scale,  about  1  inch  for  No.  11,  and  0*5  inches  for  No.  4  and  No.  6. 
The  arc  scale  was  about  18  inches,  and  the  plane  of  suspension 
about  68  inches  above  the  floor  of  the  room,  which  is  84  feet 
above  sea-level. 

The  operations  consisted  in  observations  of  coincidences, 
temperature,  pressure  and  arc  of  vibration,  and  comparison  of 
the  Shelton  clock,  with  the  sidereal  standard  clock  of  the  Obser- 
vatory, the  rates  of  which  are  always  known  from  transit 
observations,  and  finally,  the  reduction  of  observations. 

Observation,  of  Coincidences. 

The  diaphragm  in  front  of  the  disc  carried  by  the  pendulum  of 
the  Shelton  clock  was  so  adjusted  as  to  have  its  inner  edges 
tangential  to  the  disc,  when  at  rest.  (The  disc  is  of  white  card 
two  inches  in  diameter  and  turned  to  a  true  circle  in  the  lathe). 
The  image  of  the  disc  formed  at  the  tail  piece  by  the  collimating 
lens  was  made  of  the  same  width  as  the  tail  piece,  and  the  arc 
of  vibration  at  the  commencement  was  made  a  little  less 
than  the  arc  of  the  clock.  The  Disappearance  Z>,  and  the 
Reappearance  R^  of  the  apparent  right  edge  of  the  disc 
(actually  the  eastern  edge)  was  invariably  observed.  The  times 
of  the  first  four  swings  were  observed  by  the  Seth  Thomas,  ji 
sidereal  clock  kept  in  the  room  for  the  purposes  of  the  Observa- 
tory, which,  being  near  and  almost  in  front  of  the  observer,  could 
be  seen  better  than  the  Shelton,  and  had  the  advantage  of 
being  directly  compared  with  the  transit  clock  on  the  tape 
chronograph  ;    but  this  method  introduced   confusion,   and   was 
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abandoned.  For  all  the  remaining  swings,  the  times  of  D 
and  R  were  observed  by  the  Shelton ;  the  D  taking  place 
between  an  even  and  odd  second,  and  R  between  an  odd  and 
even  second.  If  the  size  of  the  segment  of  the  disc,  when  last 
seen  before  Z>,  was  larger  than  the  segment  when  first  seen 
after  R^  one  second  was  added  to  the  even  second  of  time 
immediately  preceding  Z>,  and  if  the  opposite  occurred,  one 
second  was  subtracted  from  the  odd  second  of  time  immediately 
following  R,  This  refinement  was  not  necessary ;  but  as  the 
method  required  only  a^very  little  more  attention  it  was  followed 
throughout. 

Temperature. 

The  temperature  of  the  pendulum  was  frequently  observed 
during  each  sw^ng,  and  was  shown  by  the  two  thermometers 
Fahr.  Nos.  667  and  668,  placed  on  the  dummy  pendulum  inside 
the  cylinder.  The  adopted  correction  to  the  mean  reading  of  the 
two,  was — O'^IS. 

During  the  first  few  swings  the  gas  was  allowed  to  burn  in 
the  room ;  but  this  brought  about  irregular  changes  of  tempera- 
ture, and  caused  the  upper  thermometer  to  read  higher  than  the 
lower,  often  by  as  much  as  0*4  degrees.  The  gaslight  was 
accordingly  discarded.  For  the  rest  of  the  time,  till  the  con- 
clusion of  the  observations,  the  temperature  in  the  room  did  not 
vary  by  as  much  as  one  degree  Fahr.,  and  the  two  thermometers 
read  always  nearly  alike. 

Two  Richard's  thermographs.  No.  1577  and  No.  3131,  were 
placed  close  to  the  cylinder,  giving  a  continuous  record  of  the 
temperature.  During  the  first  twelve  swings  the  changes  were  so 
irregular  and  large,  amounting  sometimes  to  3"  or  4°  Fahr.,  that 
curves  had  to  be  formed  and  intergrated  in  order  to  obtain  a 
satisfactory  iriean ;  but  for  the  remaining  swings,  the  mean  of 
the  observed  temperatures  at  commencement  and  at  the  end  of 
the  swing,  as  shown  by  the  two  thermometers  on  the  dummy 
with  the  correction — 0*13  applied,  was  adopted  as  representing 
with  sufficient  accuracy  the  mean  temperature  of  the  pendulum. 
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Pressure  of  Air. 

The  pendulums  were  swung  at  the  ordinary  atmospheric 
pressure,  which  was  shown  by  the  barometer  Neuuian,  No.  122, 
having  a  correction  of — 0*022.  The  extreme  range  from  June  to 
the  middle  of  September  was  from  29*4  to  30*4  inches.  Pressure 
and  temperature  readings  were  always  taken,  at  intervals  of  about 
one  hour  generally  ;  sometimes  more  frequently. 


Arc  of  Vibration. 

This  was  read  on  the  arc  scale  in  inches.  In  the  earlier  part 
of  the  operations,  the  arc  was  read  frequently,  and  several  inter- 
mediate coincidences  were  observed  during  a  swing ;  but  later, 
the  arc  was  read  only  twice  at  commencement,  being  generally 
about  0*65  inches,  and  twice  at  the  end  of  the  swing,  being  then 
reduced  to  about  0*08  inches. 

Levelling. 

The  planes  of  suspension  were  carefully  levelled  before  the 
pendulum  was  suspended,  and  again  when  the  pendulum  was 
taken  out  of  the  cylinder.  No  other  intermediate  observations 
of  level  were  made;  but  the  scale  at  right  angles  to  the  arc  scale 
was  read  for  each  swing.  It  was  found  that  for  pendulum  No.  4 
and  No.  6  the  reading  of  this  scale  was  about  0*5,  and  remained 
fairly  constanc  in  both  positions  of  the  marked  face ;  but  the 
readings  for  pendulum  No.  11,  were  about  0*9,  for  face  "P"  and 
1*2  inches  for  face  "  M".  According  to  the  level,  the  planes  of 
the  three  pendulums  generally  remained  in  good  adjustment, 
during  each  respective  series  of  swings.  Mr.  Ellery  invariably 
placed  the  pendulums  in  and  out,  and  changed  the  position  of 
the  marked  face  when  required. 

The  Swings. 

Each  pendulum  was  swung  an  equal  number  of  times  with  its 
marked  face  towards  the  observer,  and  towards  the  clock,  the 
first  position  being  designated  by  face  "M,'*  and  the  second  by  face 
"  P."  Twelve  sets  were  observed  for  each  pendulum  ;  six  in  each 
position.       The  results   for   Pendulum  No.    11    came  out  more 
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discordantly  than  those  of  the  other  two  pendulums.  It  was 
feared  that  the  ends  of  the  knife  edge  sometimes  touched  one  or 
other  of  the  guiding  faces  close  to  the  grooves  which  receive  the 
knife  edge  when  the  pendulum  is  lifted  off  the  planes.  These 
pieces  were  taken  off  by  Mr.  Ellery  on  6th  September,  and 
another  series  of  twelve  swings,  six  in  each  position,  were 
obser\ed  under  the  new  condition.  This  makes  in  all  sixty 
swings  of  an  average  duration  of  five  hours  each.  The  general 
practice  was  to  commence  a  swing  at  about  9.30  a.m.,  conclude 
it  at  about  3  p.m.,  commence  another  at  4  p.m.,  concluding  at 
9.30  p.m.  Generally  five  coincidences  were  observed  at  the 
beginning  and  end  of  each  swing.  The  pendulum  was  always 
started  about  half-an-hour  before  the  first  coincidence  was 
observed. 

Clock  Rates. 

Until  the  12th  August  the  Shelton  Clock  was  compared  with 
the  Seth  Thomas  by  eye  and  ear,  the  fraction  of  the  second  being 
determined  by  coincidences  of  beat,  with  a  Mean  Time  Chrono- 
meter. The  rates  of  the  Seth  Thomas  were  derived  by  chrono- 
graphic  comparison  with  the  Standard  Transit  Clock,  the  error 
of  which  was  determined  by  transit  observations.  After  the 
12th  August,  Mr.  Ellery  mounted  an  electric  contact  spring  on 
the  Shelton  Clock,  by  which  a  signal  was  made  at  every  sixtieth 
second,  on  the  Tape  Chronograph,  on  which  the  beats  of  the 
Transit  Clock  were  simultaneously  recorded,  thus  enabling  a 
comparison  of  the  two  clocks  to  be  made  with  all  the  accuracy 
obtainable.  The  uncertainty  introduced  by  one  of  the  weakest 
points  in  pendulum  observations  was,  by  this  method  of 
comparison,  greatly  reduced.  A  comparison  was  made  at  the 
commencement  and  end  of  each  swing;  but  when  two  sets  of 
swings  were  observed  on  the  same  day  in  succession,  extending 
from  9  a.m.  to  10  p.m.,  the  rate  of  the  Shelton  Clock  was  derived 
from  the  two  extreme  comparisons  in  the  morning  and  evening 
only,  neglecting  the  two  intermediate  ones.  In  this  way  it  was 
thought,  although  the  rates  for  the  two  swings  might  be  different, 
the  resulting  mean  of  the  two  vibration  numbers  would  be 
improved.     The  Shelton   Clock  gave  a  good  account   of   itself. 
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From  23rd  June  to  18th  July  it  had  a  losing  rate,  gradually 
increasing  from  l'*9  to  3'*0.  It  was  then  stopped  to  form 
the  connection  above  mentioned,  when  the  pendulum  was  slightly 
shortened.  From  14th  August  to  14th  September  its  meanL 
gaining  rate  was  2'  •  5  per  day,  the  greatest  variation  from  mean 
being  about  0'*5. 

Reduction  of  thb  Observations. 

The  instructions  contained  in  General  Walker's  Memoranda 
on  Pendulum  Observations  for  the  Melbourne  Observatory  were 
followed  throughout,  excepting  some  slight  variation  in  form, 
and  in  the  co-efficient  in  the  formulae  for  the  arc  correction.  The 
notation  and  formulae  used  are  as  follows,  viz : — If  n  is  the 
number  of  observable  coincidences  during  an  interval  /,  and  W 
the  interval  between  two  consecutive  coincidences,  then  Z= 
(n-l)N 

I  is  obtained  by  subtracting  the  first  three,  four,  or  five 
from  the  last  corresponding  three,  four,  or  five  observed  coinci- 
dences and  taking  the  mean  of  the  differences.  iV  being 
approximately  known  from  observations  of  two  consecutive 
coincidences  n  is  at  once  derived,  with  which  the  mean  value 
of  JV  is  computed. 

^= number  of  sidereal  seconds  in  a  mean  solar  day  plus  the 
daily  rate  of  the  clock  Shelton. 

Fi  =  uncorrected   number   of    vibrations   made    by   the    free 

pendulum  in  a  mean  solar  day,  then  V-^=^P ^-^ 

The  vibration  numbers  V^  resulting  from  each  swing,  were 
all  firstly  reduced  to  the  mean  temperature  62"  Fahr.,  to 
26  inches  pressure  at  32"  Fahr.,  and  to  infinitely  small  arc, 
by  the  following  formulae,  viz.: — 

Pressure  correction =0*34. ,  —  ^    ^        — — .^.    =  R 

1 -f  0-0023  (r- 32)     ^ 

Arc  correction  =  ^  (——- 1  ^  <  {a'\-bY —\{a-'b)^  >  =a 
Temperature  correction  =  0'45(  J*— 62°)  =  t 
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In  which, 

£=  Observed  reading  of  Barometer  —  0*022  and  reduced 
to  32°  Fahr. 

7*=  Mean  Temperature  of  the  Pendulum  during  the 
swing. 

a  and  b. — The  observed  Arc  of  Vibration  in  inches  at 
the  commencement,  and  at  the  end. 

Z>,  d^  and  r. — The  distances  of  the  Arc  Scale  from  the 
observing    telescope,    tail    piece   and    knife    edge 
respectively.     It  was  adopted   for  the  three  pen- 
dulums.   V.  i^j^-^ ""  =  0-1 3 
\16r.Z>/ 

Hence, 

Arc  correction  =  0-13/(a  +  ^)2  -  J(^jr-^)2\ 

And  if  V=  number  of  vibrations  in  a  mean  solar  day  reduced 
to  62°  Fahr.,  26  inches  pressure  and  infinitely  small  arc,  we 

2i? 
have  V=R — ^  +  a+)8+T.     This  is  the  formula  used  in  the 

N 

reductions. 

The  general  results  are  given  in  the  following  tables :  Note — 
A  full  account  of  these  operations  will  appear  in  the  publications 
of  the  Melbourne  Observatory. 
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In  order  to  make  the  vibration  numbers  just  given  comparable 
with  the  Greenwich  and  Kew  results,  they  must  be  reduced  to 
vacuum  and  sea-level.  For  the  reduction  to  vacuum,  using  the 
same  formula  as  before,  we  have  : 

26 


Correction  =  0'34.  -. 


=  8-269 


1+0-0023x30 

and  treating  the  correction  for  height  of  station,  in  the  same  way, 
as  Greneral  Walker  did  for  Kew  and  Greenwich  (see  Phil,  Trans,, 

h 
V.  1890,  A.,  page  557),  viz. — Correction  =  —^  in  which  the  height 

h  may  be  put  as  86*5  feet,  we  have 

86*5 
Correction  to  sea-level  =  —-—  =  0*355 

24o 

Total  correction  =  -|-8'62 

The  following  tdble  show^  the  concluded  vibration  number  for 
each  pendulum  at  the  Melbourne  Observatory. 


Table  II. 


No.  of 

Number  of  Vibrations  in  a  Mean  Solar  Day,  reduced  to  the  Mean 
Temperature  62°  Falir.,  infinitely  small  Arc,  and 

Pendulum. 

To  Pressure  of  Air  26 
inches  at  32"  Fahr. 

To  a  Vacuum. 

To  a  Vacuum  and 
Sea-level. 

4 

6 

11 

86099-27 
85999-43 
86051-06 

86107-54 

•86007-70 

86059-33 

86107-89 
86008-05 
86059-68 

Comparison  of  the  Vibration  Numbers  of  the  Three 
Invariable  Pendulums  at  Greenwich,  Kew,  Sydney 
AND  Melbourne. 

As  no  swings  under  low  pressure  have  been  observed  at  Mel- 
bourne, only  the  results  of  swings  under  high  pressure  observed 
at  Greenwich  and  Kew  are  taken  into  account  in  this  comparison. 

The  following  numbers  are  taken  from  General  Walker's  paper 
in  the  Phil,  Trans,,  vol.  1890  A.,  page  551,  553  and  558. 
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Table  III. 


Number 

of 

Penduhim. 

Number  of  Vibrations  in  a  Mean  Solar  Day 

reduced  to  Mean   Temperature  62°  Fahr., 

infinitely  small  Arc  and  to  a  Vacuum. 

Number  of  Vibrations  in 
a  Mean  Solar  Day  re- 
duced to  Mean  Tempera- 
ture 62°  Fahr.,  infinitely 
small  Arc  and    to  the 
Density  of  Air  under  the 
Pressure  of  26  inches  at 
320  Fahr. 

Greenwich  Results, 
1889,  by  Mr.  HoUis. 

Kew  Results,  1888, 
by  Mr.  Constable. 

Sydney  Results,  1883, 
by  Mr.  Edwin  Smith. 

4 

6 

11 

8616404 
86063-94 
86115-68 

86165-27 
86065-80 
8611604 

86090-93 
85990-32 

86042-08 

General  Walker  states  in  his  paper  above  cited  that  the  Green- 
wich and  Kew  swings  wore  reduced  to  a  vacuum  by  using  the 
Kew  formula, 

Correction  =  0-32- —J? j— 

1  +  •0023(t  -  32) 

Hence  in  order  to  make  them  comparable  with  the  Melbourne 
swings,  they  must  be  increased  by  the  quantity 

27 


(0-34-0-32) 


=  +  0-505. 


•0023  X  30 
They  must  also  be  reduced  to  sea-level  by  applying  the  corrections 

==  +0*646  for  Greenwich  and  -^t-tz  -■=  +0*061  for  Kew. 


243 


243 


140 
For  Sydney  the  reduction  to  sea-level  is  ;^-^  =  +0*576 


Reduction  to  a  vacuum  0.34.. 


243 
26 


=  +8*269 

1  +  0*0023  X  30 

The  whole  correction  to  be  appliisd  to  the  numbers  in  Table 
III.  is  therefore  : 

To  Greenwich  numbers  +  1*15 
„  Kew  „  +  0*57 

„  Sydney  „  +  8.85 
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This  table  (No.  IV.)  embodies  the  conclusion  of  the  differential 
results.  It  will  be  seen  that  by  diminishing  the  vibration 
number  of  Pendulum  No.  6,  and  by  increasing  the  vibration 
number  of  Pendulum  No.  11  by  (say)  0*5  vibrations  in  the 
column  for  Kew,  the  columns  containing  the  differences  would 
be  brought  into  much  closer  adjustment.  If  comparisons  of 
several  clocks  are  involved  in  the  operations,  errors  of  0*5 
vibrations  could  be  very  easily  introduced. 


For  the  conversion  of  the  differential  results  into  absolute 
measure  of  the  force  of  Gravity  for  Melbourne,  we  have  now  the 
Greenwich,  Kew,  and  A^ienna  bases,  and  Professor  Neumayer's 
independent  value  of  ^. 

The  absolute  length  of  the  seconds  pendulum  at  Greenwich,  was 
determined  by  General  Sabine  in  1830,  by  the  convertible  pendulum 
originally  designed  and  employed  by  Captain  Kater  in  1817,  and 
found  to  be  39-13734  inches.     (See  Phil,  Trans,,  1831,  Art.  xxv). 

In  1873  Major  Heaviside  determined  the  length  of  the  pendu- 
lum vibrating  seconds  at  Kew,  using  the  same  pendulum  as  that 
used  by  General  Sabine  at  Greenwich ;  its  length  was  remeasured 
by  Colonel  Clarke.  As  the  result  of  these  observations,  the  length 
of  the  seconds  pendulum  at  Kew  was  determined  to  be 
39*14008  inches,  and  this  result  was  corroborated  by  the 
operations  with  the  two  reversible  Russian  pendulums  at  Kew, 
but  these  pendulums  do  not  seem  to  have  given  satisfactory 
results  elsewhere  (as  shown  in  the  volume  v.  of  TTie  Great 
Trigonometrical  Survey  of  India), 

Professor  Neumayer  determined  the  value  of  g  at  Melbourne  in 
1863,  by  a  reversible  pendulum  constructed  by  Mr.  Lohmeir  of 
Hamburg,  under  the  supervision  of  Professor  Peters  of  the  Altona 
Observatory.  Of  these  operations  no  detailed  account  seems  to  be 
available,  and  it  would  be  desirable  to  know  something  more  about 
them,  so  as  to  form  a  judgment  as  to  the  weight  to  be  given  to 
the  result,  before  comparing  it  with  the  others. 

Lieutenant  Elblein  gave  to  Mr.  Ellery  the  following  provisional 
results  Off  his  ^  seconds  invariable  pendulum  observations  at 
Melbourne  and  Sydney : 
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Period  of  one  vibration,  reduced  to  0**  centigrade,  to  infinitely 
small  arc,  and  to  a  vacuum,  being  the  mean  of  three  \  seconds 
pendulums 

At  Melbourne  (86*5  feet  above  sea-level)  0'- 5066120 
At  Sydney  (140  feet  above  sea-level)  O"  5063920 

and  taking  for  the  value  of  ^at  Vienna  ^=9*80866  meters  as 
found  by  Professor  Oppolzer  by  a  reversible  pendulum  in  the 
year  1886,  he  derived  the  following  values,  not  reduced  to  sea- 
level. 

Melbourne  ^=9*80014  meters 

Sydney  ^  =  9-79702  meters 

And  reduced  to  sea-level, 

Melbourne  ^=9-80020  meters 
Sydney  ^=  9-79713  meters 

According  to  these  values,  the  Indian  pendulums  should  make 
13*48  vibrations  less  at  Sydney  than  the  number  of  vibrations 
they  make  at  Melbourne  in  a  mean  solar  day.  Therefore  the 
difference  8*58  given  in  Table  IV.  is  too  small  by  nearly  5 
vibrations,  according  to  Lieutenant  Elblein's  provisional  residts. 

This  fact  casts  a  doubt  either  on  some  of  the  observations  or 
on  the  invariability  of  the  pendulums,  as  the  discordance  is  quite 
independent  of  the  absolute  values  chosen  as  bases,  and  small 
differences  in  the  formulae  used  for  computing  the  various  correc- 
tions could  not  account  for  such  a  large  error.  It  is  therefore  all 
the  more  urgent  to  swing  the  Pendulums  at  Sydney  at  the  very 
first  opportunity. 

The  several  values  of  g  for  Melbourne  derived  from  the  above 
sources  are  as  follows,  viz.: — 

By  the  Greenwich  and  Melbourne  swings,  \ 
and  the  length  of  the  seconds  pendulum  as  >* "~ 
39-13734  inches  at  the  former  place  )  ^"^  ^-79815  meters 

By  the  Kew  and  Melbourne  swings,  and  \ 

^u     1      4.U     f    .1,  A  ^1  U=  32-14827  feet 

the   length   of    the    seconds   pendulum    asV*^     ^^^^w^ 

Qfti .  AAQ    4.  ^i.    ;j  1  \g^  9-79870  meters 

39*14008  at  the  former  place  ;  * 

Provisional  value  of  Lieutenant  Elblein  >    ~  o/^/^«/^ 

j  =9-80020  meters 
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Professor  Neumayer's  absolute  determina-  )^=  32-15127  feet 
tion  J  =9-799607  meters 

There  is  no  urgent  need  for  adopting  at  once  a  final  value  for 
g — at  least  not  until  the  pendulums  are  swung  again  in  England 
on  their  return. 

The  mean  of  the  4  values  is  32-14979  feet  or  9-79916  meters, 
which  may  be  provisionally  adopted. 


N 


Art.    XIV. — Notes    on   some    new    or   little-known    Land 
Planar ians   from     Tasmania    and    South    Australia. 

(With  Plate  X.) 

By  Arthur  Dendy,  D.Sc. 

[Read  16th  November.  1893.] 

I. — Tasmanian  Land  Planarians. 
Geoplana  tasmaniana^  Darwin,  sp. 

Planaria  tasmaniana^  Darwin,  Annals  and  Magazine  of 
Natural  History,  vol.  xiv.  (1844),  p.  246. 

I  have  recived  a  large  number  of  specimens  from  various  parts 
of  Tasmania  which  I  believe  to  be  referable  to  Darwin's  species. 
The  following  description  is  taken  from  a  living  specimen  collected 
by  Mr.  L.  J.  Balfour  on  Mount  Wellington,  in  March,  1892  : — 
Body  in  life  a  good  deal  flattened,  especially  on  the  ventral 
surface,  but  with  no  well-marked  lateral  surfaces,  the  sides  being 
rounded  ;  tapering  very  gradually  in  front,  somewhat  less  so 
behind.  When  crawling,  about  43  mm.  long  and  2*5  mm.  broad. 
Ground  colour  of  dorsal  surface  pale  brownish-yellow,  with  five 
stripes  of  umber-brown.  The  median  stripe  narrow,  dark  and 
well-defined.  The  inner  paired  stripe  broad  and  dark,  but  rather 
ill-defined,  separated  by  an  interval  of  ground  colour  about  as 
broad  as  itself  from  the  median  stripe.  The  outer  paired  stripe 
at  the  extreme  margin  of  the  dorsal  surface,  narrow,  rather  faint 
and  ill-defined,  separated  from  the  inner  paired  stripe  by  a  band 
of  ground  colour  about  equal  to  the  latter  in  width.  Ventral 
surface  white,  with  no  markings.  Anterior  tip  dark-brown. 
Eyes  arranged  as  usual  and  continued  all  round  the  horse-shoe- 
shaped  anterior  extremity  ;  also  continued  down  the  sides  of  the 
body,  sparsely,  to  the  posterior  end.  After  preservation  in  spirit 
the  dorsal  surface  became  more  flattened,  and  its  margins  turned 
in  to  form  more  or  less  distinct  but  narrow  lateral  surfaces, 
carrying  the  ill-defined  outer  paired  stripes.  The  peripharyngeal 
aperture  (in  spirit)  is  somewhat  behind  the  middle  and  the 
genital  aperture  nearer  to  it  than  to  the  posterior  end. 
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The  copulatory  organ  may  (in  spirit)  be  protruded  from  the 
genital  aperture  in  the  form  of  a  bladder-like  vesicle,  covered 
with  numerous  very  minute,  granule-like  papillae. 

A  good  deal  of  variation  occurs  in  the  intensity  of  the 
colouration,  and  the  consequent  distinctness  or  otherwise  of  the 
stripes.  The  median  stripe  appears  always  to  be  the  darkest  and 
best  defined. 

There  is  a  dwarf  variety  from  the  north  coast  of  Tasmania,  of 
which  I  received  about  twenty  specimens  collected  by  Mr.  G.  W. 
Officer,  in  February,  1892,  and  which  differs  from  the  types  only 
in  its  very  much  smaller  size. 

At  first  sight  this  species  looks  a  little  like  the  common 
Australian  G.  quinquelineata^  but  it  differs  markedly  in  the  shape 
of  the  body  in  spirit,  the  ill-defined  character  of  the  paired 
stripes,  and  the  great  breadth  of  the  inner  ones. 

Localities,  -*-  Parattah  ( Pfofessor  Spencer ;  very  common) ; 
Mount  Wellington  (L.  J.  Balfour,  Esq.) ;  near  Newtown  Falls 
(A.  Morton,  Esq.);  North  Coast  (G.  W.  Officer,  Esq.;  dwarf 
variety  only). 

Geoplana  diemenensis^  n.  sp. 

This  is  a  large  and  remarkably  handsome  species.  The 
following  description  is  taken  from  two  specimens  received  alive 
from  Mr.  L.  J.  Balfour,  who  collected  them  on  Mount  Wellington 
in  March,  1892  :— 

Body  at  rest  quite  flat  on  the  dorsal  surface ;  broad ;  with  narrow, 
inwardly  sloping  lateral  surfaces.  When  crawling  almost  the 
same  shape  in  section  but  not  quite  so  much  flattened ;  tapering 
very  gradually  in  front  and  behind;  unusually  sharp-pointed 
behind.  Length  when  crawling  about  70  mm. ;  breath  about  6 
mm.  Eyes  as  usual  in  Geoplana^  continued  all  round  the  horse- 
shoe-shaped anterior  margin.  Ground  colour  of  the  dorsal  surface 
sepia-brown,  with  indications  of  three  darker  longitudinal  stripes, 
all  ill-defined.  (In  specimens  subsequently  received  in  spirit  from 
Mr.  Morton  these  stripes  are  better  marked ;  there  is  one  narrow 
median  stripe  and  a  pair  of  much  broader  ones  close  to  the 
margins  of  the  dorsal  surface).  The  dorsal  surface  is  sprinkled 
all  over,  stripes  and  all,  with  small  whitish  specks ;   while  under 

a  low  power  of  the  microscope  much  smaller  greenish  specks, 

n2 
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probably  groups  of  rod-cells,  are  also  seen  to  be  present.  Anterior 
extremity  dark  sepia.  Lateral  surfaces  mottled  in  about  equal 
proportions  of  white  and  sepia.     Ventral  surface  entirely  white. 

In  spirit  the  peripharyngeal  aperture  is  situated  a  little  in 
front  of  the  middle  of  the  body  and  the  genital  aperture  a  little 
nearer  to  it  than  to  the  posterior  end.  The  copulatory  organs  are 
extraordinarily  large  and  complicated,  and  may  (in  spirit)  be 
protruded  from  the  genital  aperture  in  the  form  of  a  pair  of 
fleshy,  somewhat  comb-like  processes,  each  bearing  numerous 
conspicuous  conical  papillae. 

A  slight  variety  of  the  species,  obtained  in  quantity  by 
Professor  Spencer  at  Parattah,  differs  somewhat  in  markings 
from  the  typical  form.  An  additional  dark,  ill-deflned,  paired 
stripe  is  present  on  each  side  of  the  median  dorsal  stripe,  half 
way  between  it  and  the  marginal  stripe ;  and  the  speckled 
character  of  the  dorsal  surface  is  much  less  pronounced. 
Specimens  of  this  variety  (which  I  have  seen  only  in  spirit) 
approach  G.  tasmaniana  in  general  appearance,  but  differ  in  the 
greater  breadth  of  the  body  and,  apparently,  in  the  structure  of 
the  copulatory  organs,  which  resembles  that  described  in  the  type. 

Professor  Spencer  also  informs  me  that  he  found  the  species 
abundantly  near  Emu  Bay,  in  January,  1892 ;  that  it  sometimes 
attained  a  larger  size  than  those  'described  above,  and  that  it 
varied  considerably  in  colour.  Unfortunately,  the  specimens 
collected  by  him  in  this  locality  all  died. 

It  appears  not  unlikely  that  this  species,  in  spite  of  its  very 
much  larger  size,  may  be  nearly  related  to  our  Victorian  G. 
quadrangulata.  So  I  judge  from  the  characteristic  shape  of  the 
body  and  the  fundamental  pattern.  The  point  cannot,  however, 
be  determined  without  anatomical  investigation,  especially  of  the 
copulatory  organs. 

Localities. — Mount  Wellington  (L.  J.  Balfour,  Esq.);  near 
Newtown  Falls  (A.  Morton,  Esq.) ;  North  Coast  (G.  W.  Officer, 
Esq.) ;  Emu  Bay  (recorded  by  Professor  Spencer) ;  Parattah 
(Professor  Spencer). 

Geoplana  iucasi,  Dendy. 

Geoplana  lucasi^  Dendy,  Trans.  Royal  Soc.  Vic,  1890,  p.  74 ; 
1891,  p.  40,  pi.  iv.,  ^g.  4. 


Land  P lunarians,   Tasmania  and  S.  Australia.    181 

With  this  rare  Victorian  species  I  identify,  provisionally  at  any 
rate,  three  specimens  received  in  spirit  from  Mr.  Alexander 
Morton  and  Professor  Spencer.  They  agree  with  the  Victorian 
form  in  the  characteristic  broad,  flattened  body,  much  broader 
behind  than  in  front ;  in  the  arrangement  of  the  dark  streaky 
markings  on  the  dorsal  surface ;  in  the  absence  of  markings  on 
the  ventral  surface,  and  in  the  position  of  the  external  apertures 
(the  peripharyngeal  somewhat  behind  the  middle  of  the  body  and 
the  genital  about  half-way  between  it  and  the  posterior  end). 
The  ground  colour  is  yellow  and  the  streaks  or  splotches  dark- 
brown  or  purplish  in  spirit.  In  only  one  specimen,  the  smallest 
of  the  three,  is  the  dark  median  dorsal  line  present,  and  even 
here  not  very  strongly  developed.  The  largest  of  the  three 
specimens  (in  spirit)  measures  27  mm.  in  length  by  6*5  mm.  in 
greatest  breadth. 

Localities.- — Tasmania  (A.  Morton,  Esq.) ;  Lake  St.  Clair 
(Professor  Spencer). 

Geoplana  mortoni,  n.  sp. 

The  following  <]escription  is  taken  from  five  spirit  specimens, 
which  are  so  well  preserved  and  well  characterised  that  I  have  no 
hesitation  in  naming  them,  although  I  have  not  myself  seen  the 
animal  alive.  Four  at  any  rate  of  the  specimens  reached  me  very 
soon  after  capture  and  have  evidently  undergone  but  little 
change  in  colour.* 

Length  (in  spirit)  about  40  mm.,  greatest  breadth  5  mm. 
Broader,  and  much  less  gradually  tapering,  behind  than  in  front. 
Dorsal  surface  strongly  convex ;  ventral  surface  concave,  with 
prominent,  narrow  margins.  Dorsal  surface  yellow,  closely 
mottled  all  over  with  small,  irregular  specks  of  brown.  (The 
mottling,  or  marbling,  is  a  good  deal  coarser  in  some  specimens 
than  in  others).  Ventral  surface  similar  but  paler,  with  the 
brown  colour  less  developed  and  in  smaller  specks.  A  very 
narrow  band  of  yellow,  without  any  brown  specks,  occupies  the 
prominent  margins.  The  peripharyngeal  aperture  is  situated  in 
about  the  middle  of  the  body,  and  the  genital  aperture  usually 

*  Professor  Spencer  tells  me  that  in  life  the  colour  is  warmish  yellow  with  warm  umber 
splotches. 
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somewhat  nearer  to  it  than  to  the  posterior  end.  The  eyes, 
though  not  very  numerous,  are  arranged  as  usual  in  Geopiana, 

In  the  characteristic  shape  of  the  body  this  species  closely 
resembles  the  Australian  G,  fletcheri^  some  of  the  varieties  of 
which  are  also  strongly  speckled  on  the  dorsal  surface.  It  differs 
from  G,  fletcheri  in  the  speckling  of  the  ventral  surface,  the 
absence  of  continuous  dark  stripes,  and  the  more  anterior  position 
of  the  apertures. 

I  have  much  pleasure  in  dedicating  the  species  to  Mr. 
Alexander  Morton,  of  the  Hobart  Museum,  from  whom  I  first 
received  it. 

Localities. — Tasmania  (Alexander  Morton,  Esq.) ;  Farattah 
(Professor  Spencer). 

Geopiana  viunda,  Fletcher  and  Hamilton. 

Geopiana  munda,  Fletcher  and  Hamilton,  Proc.  Linn.  Soc. 
N.S.W.,  ser.  ii.,  vol.  2,  p.  369,  pi.  v.,  fig.  8. 

Geopiana  niunda^  Dendy,  Trans.  Royal  Soc.  Vic,  1890,  p.  73 ; 
1891,  p.  36. 

Geopiana  viwida^  Spencer,  Proc.  Royal  Soc.  Vic,  1890,  p.  89, 
pi.  xii.,  fig.  10. 

In  February,  1893,  Professor  Spencer  collected  a  large  number 
of  this  common  Australian  species  at  Parattah,  thus  extending 
its  known  range  to  Tasmania  for  the  first  time.  The  specimens, 
which  he  kindly  handed  to  me  in  spirit,  agree  exactly  with  those 
commonly  met  with  in  Victoria. 

Locality. — Parattah  (Professor  Spencer). 

Geopiana  adce,  Dendy,  var.  fusca,  nov. 

The  following  description  is  taken  from  a  coloured  sketch  of 
the  living  animal  (with  measurements)  drawn  by  Professor 
Spencer,  and  from  three  spirit  specimens  collected  by  him  at  the 
south  end  of  Lake  St.  Clair,  in  January,  1893: — Body  (when 
crawling)  tapering  gradually  in  front  and  behind;  length  69  nam., 
greatest  breadth  3  mm.  The  dorsal  surface  has  a  ground  colour 
of  purplish-grey,  darkening  in  the  middle  line  and  at  the  margins^ 
so  as  to  form  a  narrow  median,  and  a  pair  of   mu       broader 


Land  Planarians,   Tasmania  and   S.  Australia.    183 

marginal  stripes ;  none  of  the  stripes  well  defined,  however.  The 
ventral  surface  is  cream-coloured,  with  no  markings,  and  is 
continued  up  round  the  sides  of  the  body  to  form  a  border  on 
either  side  of  the  dorsal  surface,  very  stiarply  marked  off  from  the 
dark-coloured  portion.  Hence,  when  the  animal  is  viewed  from 
the  upper  surface  we  see  a  broad  median  band  of  a  dark  colour 
bordered  on  either  side  by  a  narrow  margin  of  pale  cream  colour, 
while  in  the  dark  band  itself  we  can  recognise  three  longitudinal 
stripes  of  darker  colour  than  the  rest. 

In  spirit  the  animal  measures  about  18  mm.  in  length,  by 
-5  mm.  in  greivtest  breadth.  The  body  is  ovoid  in  section,  some- 
what flattened,  especially  on  the  ventral  surface,  but  thick  and 
with  broadly  rounded  margins.  Exactly  che  same  colouration  is 
visible  as  in  the  living  specimen,  except  that  the  dorsal  surface 
appears  to  be  darker.  The  light  niargins  are  still  conspicuous 
from  the  dorsal  surface.  The  peripharyngeal  aperture  is  slightly 
behind  the  middle  and  the  genital  aperture  slightly  nearer  to  it 
than  to  the  posterior  end.  The  eyes  are  very  abundant,  arranged 
as  usual  and  continued  down  the  light-coloured  sides  of  the  body 
to  the  posterior  end. 

This  variety  differs  from  the  ordinary  Victorian  form  chiefly 
in  the  absence  of  the  narrow  and  sharply  defined  band  of  pale- 
yellow  colour  on  each  side  of  the  dark  median  dorsal  line.  It 
appears  to  be  a  fairly  well  marked  variety. 

Locality.  — Lake  St.  Clair  (Professor  Spencer). 

Geoplana  variegata,  Fletcher  ond  Hamilton. 

Geoplana  variegata,  Fletcher  and  Hamilton,  Proc.  Linn.  Soc, 
N.S.W.,  ser.  ii.,  vol.  2,  p.  364,  pi.  v.,  figs.  3,  3». 

Geoplana  variegata,  Dendy,  Proc.  Royal  Soc.  Vic,  1891, 
p.  124,  pi.  ii.,  %  2. 

A  single  specimen  of  this  common  New  South  Wales  and 
Queensland  species  was  obtained  by  Professor  Spencer  at  Bedlam 
Heights,  in  January  1893,  and,  together  with  coloured  drawings 
of  the  living  animal,  placed  by  him  in  my  hands.  I  have  no 
hesitation  in  making  the  identification,  although,  curiously 
enough,  the  species  has  not  yet  been  found  in  the  intervening 

Jony  of  Victoria.     The  general  shape  of  the  body  (in  spirit), 
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the  position  of  the  external  apertures,  and,  above  all,  the  very 
characteristic  arrangement  of  the  coloured  stripes,  are  identical. 
The  general  ground  tint  of  the  body  in  life  was  brown  or  bluish- 
brown,  and  the  three  narrow  stripes,  usually  of  "  pale-yellow  or 
greenish-yellow,"  lying  in  and  near  the  mid-dorsal  line,  were 
decidedly  green.  When  crawling,  the  specimen  measured  44m]n. 
long  by  3  mm.  broad. 

Locality. — Bedlam  Heights  (Professor  Spencer). 

Geoplana  typhlops,  n.  sp. 

• 

Geoplana  alba,  Dendy,  Proc.  A.A.A.S.,  Hobart,  1892,  p.   370. 

(Not  G.  alba  of  previous  papers). 

In  my  previous  notes  on  Tasmanian  Land  Planarians  (loc,  cit,) 
I  identified  two  specimens  of  this  species  with  the  common 
Victorian  G.  alba,  which  it  closely  resembles  in  size,  shape  and 
colour.  I  noted,  however,  that  I  could  find  no  ^yes,  and 
suggested  that  I  might  have  overlooked  them  in  the  spirit- 
preserved  specimens.  I  have,  however,  since  then  received  several 
additional  specimens,  none  of  which  show  any  eyes.  One  of  these 
specimens  I  carefully  examined  in  the  living  condition  and  could 
detect  no  eyes  either  under  a  hand-lens  or  when  the  head  was 
compressed  and  examined  under  the  microscope.  The  other 
specimens  were  examined  in  spirit.  The  Victorian  specimens  of 
G.  alba,  on  the  other  hand,  and  also  specimens  of  the  same  species 
which  I  have  obtained  from  New  Zealand,  show  the  eyes  distinctly 
under  the  dissecting  microscope,  even  after  being  kept  in  spirits 
for  many  months.  It  therefore  appears  desirable  to  give  a  fresh 
specific  name  to  the  Tasmanian  specimens,  although  I  still  believe 
them  to  be  closely  related  to  the  common  and  widely  distributed 
G.  alba. 

The  following  description  of  the  species  is  based  upon  a  very 
fine  specimen  which  reached  Die  alive  and  was  collected  by  Mr. 
L.  J.  Balfour  at  Mount  Wellington  (Tasmania),  in  March, 
1892  : — When  alive  of  a  pale  brownish-yellow  colour  on  the  dorsal 
surface ;  still  paler  on  the  ventral ;  anterior  tip  white.  No  stripes 
at  all.  When  crawling,  about  115  mm.  in  length  and  4  mm. 
broad.  In  shape  and  size  exactly  like  a  large  specimen  of  G. 
alba,  with  the  same  characteristic  crenate  edges  when  at  rest  and 
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slightly  ridged  dorsal  surface.  In  spirit  a  distinct,  translucent, 
median  ventral  band  appears,  as  already  noted  in  the  original 
specimen  (this  is  much  more  obvious  in  some  specimens  than  in 
others).  The  peripharyngeal  aperture  (in  spirit)  is  decidedly 
behind  the  middle  of  the  body,  and  the  genital  aperture  much 
nearer  to  it  than  to  the  posterior  end.  The  pharynx  is  funnel- 
shaped.     The  eyes  appear  to  be  be  entirely  absent. 

Diesing's  Geobia  subterranea,  from  Brazil,  is  described  by 
Moseley*  as  "Long  and  narrow,  with  rounded  extremities,  eye- 
less, and  colourless.  Lives  underground  in  the  holes  of 
Lumbricus  corethrurus,  and  preys  upon  that  annelid."  I  have 
Mr.  Alexander  Morton's  authority  for  stating  that  Geoplana 
typhlops  is  also  sometimes  found  underground,  but  I  believe  that 
this  is  true  of  many  Land  Planarians.  Whether  the  genus 
Geobia  can  be  maintained  appears  to  me  very  doubtful. 

Localities. — Mount  Wellington  (Mrs.  Dendy  and  L.  J.  Balfour, 
Esq.);  Hobart  (A.  J^orton,  Esq.);  Parattah  (Professor  Spencer, 
six  specimens). 

IL — South  Australian  Land   Planarians. 
Geoplana  quinquelineata,  Fletcher  and  Hamilton. 

Geoplana  quinquelineata,  Fletcher  and  Hamilton,  Proc.  Linn. 
Soc.  N.S.W.,  ser.  ii.,  vol.  2,  p.  366,  pi.  v.,  figs.  4,  5,  15,  16. 

The  known  range  of  this  common  New  South  Wales  and 
Victorian  species  is  now  for  the  first  time  extended  to  South 
Australia  by  the  researches  of  Mr.  Thos.  Steel,  from  whom  I 
received  two  small  specimens  in  spirit  in  May,  1892. 

Locality. — Extreme  summit  of  Mount  Lofty  (Thos.  Steel,  Esq., 
3rd  May,  1892). 

Geoplana  fletcheri,  and  var.  adelaidensis,  Dendy. 

(Plate  X.). 

Geoplana  fletcheri,  Dendy,  Trans.  Royal  Soc,  Vic,  1890, 
p.  78,  pi.  vii.,  figs.  8,  9  ;  1891,  p.  38,  pi.  iv.,  fig.  6.  Proc 
A.A.A.S.,  Hobart,  1892,  p.  372.      • 

*  Quarterly  Journal  of  Micro.5!Copical  Science,  vol.  xvil.  (N.S.),  p.  289. 
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Geoplana  fletchert,  var.  adelaidensis^  Bendy,  Proc.  A.A.A.S., 
Hobart,  1892,  p.  373. 

I  am  again  indebted  to  Mr.  Thos.  Steel  for  no  less  than  thirty- 
nine  living  specimens  of  this  species,  collected  by  him  behind 
Mount  Lofty  on  3rd  May,  1892.  These  specimens  are  extremely 
interesting,  as  exhibiting  an  unusual  degree  of  variation  in 
markings,  as  shown  in  the  figures  A  to  E  (plate  X.),  and  thereby 
connecting  the  typical  G.  fletcheri  by  almost  insensible  degrees 
with  the,  at  first  sight,  very  distinct  variety  which  I  have 
previously  termed  adeiaidensis,  and  which  I  at  first  took  to  be  a 
distinct  species. 

To  judge  from  the  large  number  of  specimens  met  with  in  a 
very  restricted  area  the  species  would  appear  to  have  its  home  in 
the  Mount  Lofty  district,  wliile  in  Victoria  it  is  decidedly  rare. 
It  is  interesting  to  note  that  no  other  species  were  found  in 
association  with  it.  The  large  number  of  specimens  obtained  by 
Mr.  Steel  is  partly  to  be  accounted  f6r  by  the  fact  that  the  locality 
is  a  depjt  for  firewood  brought  from  the  immediately  surrounding 
forest. 

The  general  form  of  the  specimens,  including  the  strongly 
concave  ventral  surface,  the  markedly  posterior  position  of  the 
external  apertures  and  the  toughness  of  the  skin,  agree  with  the 
corresponding  characters  in  the  typical  forms  of  G.  fletcheri 
already  described. 

In  all  the  specimens  the  ventral  surface  is  of  a  pale  yellow 
colour,  without  markings.  The  eyes  are  arranged  in  a  not  very 
densely  crowded  patch  at  each  side  of  the  head,  in  close-set  single 
series  round  the  horseshoe -shaped  anterior  extremity,  and  more 
or  less  sparingly  all  down  the  sides  of  the  body  to  the  hinder  end. 

Sometimes  when  at  rest  the  body  is  supported  on  the  edges  of 
the  ventral  surface,  leaving  a  hollow  tunnel  beneath  the  middle  ; 
this  may  be  very  conspicuous  when  the  animal  is  resting  on  a 
sheet  of  glass  and  is  viewed  from  beneath. 

The  variations  in  pattern,  although  very  conspicuous,  are  all 
clearly  due  to  the  intensification  or  suppression  of  parts  of  what 
may  be  regarded  as  the  typical  pattern  of  the  species  ;  and,  so  far 
as  I  know,  this  statement  holds  good  of  all  Land  Planarians. 

The  ground  colour  of  the  dorsal  surface  varies  from  rich  canary- 
yellow  to  very  pale  yellow.     The  markings  (of  various  shades  of 


Land  P lunarians,   Tasmania  and  S,  Australia,    187 

brown)  on  this  ground  colour  vary  from  those  of  the  variety 
addaidensis  (fig.  A),  through  insensible  gradations,  to  a  form  (D), 
which  is  almost  entirely  devoid  of  markings,  but  has  just  a  faint 
rudiment  of  a  median  stripe,  discontinuous,  in  the  anterior  half 
of  the  body,  with  still  fainter  rudiments  of  paired  stripes  at  the 
extreme  anterior  end  only,  and  faint  traces  of  pale  brownish 
specks  at  the  posterior  end  visible  under  a  pocket  lens.  This 
form  (D)  scarcely  differs  from  the  types  of  G,  fletcheri  first 
described  from  Victoria  (loc,  cit,) 

The  two  other  most  conspicuous  varieties  are  the  ones  labelled 
C  and  E  in  the  drawings.  In  C  there  is  a  distinct  but  narrow, 
dark  median  stripe  all  down  the  body ;  the  paired  stripes, 
however,  are  present  only  at  the  extreme  anterior  tip,  and  there 
are  only  a  few  brown  specks,  very  inconspicuous,  in  the  ground 
colour  at  the  posterior  end. 

In  E,  on  the  other  hand,  the  median  stripe  is  very  thin  and 
discontinuous,  almost  obsolete,  while  the  paired  stripes  are  strong 
and  continuous  all  down  the  body,  though  evidently  made  up 
each  of  a  number  of  specks  run  together,  and  stronger  in  front 
than  behind.  There  are  no  distinct  specks  in  the  ground  colour 
outside  the  stripes. 

The  variety  represented  in  the  drawing  marked  B  is  inter- 
mediate between  A  and  C,  all  the  markings  of  A  (=  var. 
addaidensis)  being  present  but,  with  the  exception  of  the  median 
stripe,  fainter.  In  this  variety  addaidensis  (A  and  B)  the  dark- 
brown  specks  are  sometimes  very  abundant  at  the  outer  margins 
of  the  body,  indicating  a  tendency  towards  the  formation  of  a 
second,  outer  paired  stripe  (compare  G,  howiiii*)  especially 
marked  at  the  anterior  end. 

Perhaps  in  all  cases  there  are  more  or  less  distinct  traces  of 

five  dark  stripes,  one  median  and  four  paired,  running  back  from 

the  dark  pinkish-brown  anterior  tip.     (Possibly  G.  howiiti  may 

ultimately  have  to  be  regarded  merely  as  another  variety  of  G, 

fletcheri^  with  its  sub- variety  obsoleta.)^ 

During  the  period  for  which  I  kept  the  above-described 
specimens  of  G.  fletcheri  and  its  varieties  alive  (3rd  to  11th  May), 

*  Trans.  Royal  Soc.  Victoria,  1891,  p.  39,  pi.  iv.,  fig.  6. 
t  Proc.  Royal  Soc.  Victoria,  1891,  p.  37. 
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seven  cocoons  were  laid  by  them.  These  varied  somewhat  in 
form,  being  nearly  round,  oval,  or  distinctly  egg-shaped.  The 
largest  measured  4  by  3  mm.,  but  two  were  much  smaller. 
After  being  laid  for  a  few  days  the  cocoons  had  a  dull,  almost 
black  colour.  When  freshly  laid  and  while  still  within  the  body 
they  had  a  rich  chestnut-brown  colour.  Only  one  was  observed 
inside  the  body,  causing  a  swelling  just  behind  the  genital 
aperture. 

About  a  month  after  the  cocoons  were  laid  the  young  began  to 
hatch  out.  On  6th  June  I  found  two  recently  hatched  young 
in  the  vivarium.  They  were  only  about  8  mm.  long  when 
crawling.  Shape  and  movemeiios  of  the  body  as  in  the  adult. 
Eyes  abundant  in  single  series  on  the  sides  of  the  head,  round 
the  horseshoe-shaped  anterior  margin,  and  contiuued  more 
sparingly  to  the  posterior  end.  The  ground  colour  of  both 
surfaces  was  bright  yellow,  with  distinct  brownish-pink  anterior 
tip.  In  both  specimens  specks  of  brown  pigment  were  scattered 
over  the  dorsal  surface.  In  one  they  were  clearly  arranged  as  in 
tig.  E  of  the  adult,  with  the  addition  of  scattered  specks  outside 
the  outer  band  of  specks.  The  other  specimen  only  showed 
traces  of  a  similar  arrangement. 

On  9th  June  three  more  young  were  observed,  one  of  which 
showed  three  distinct  longitudinal  lines  of  specks  as  before,  while 
the  other  two  showed  only  a  very  few,  faint,  scattered  specks. 

I  have  no  observations  as  to  the  number  of  young  developed  in 
each  cocoon,  probably  two  or  three,  as  in  other  species  (e,g.,  I 
have  found  three  young  in  a  cocoon  of  G.  alba).  After  the  escape 
of  the  young  the  split  shell  still  contains  a  quantity  of  milky 
fluid  and  curls  up. 

Locality. — A  deep  gully  just  behind  Mount  Lofty  (T.  Steel,  Esq.) 

In  conclusion,  I  desire  to  express  my  thanks  to  Professor 
Spencer  and  Messrs.  Alexander  Morton,  G.  W.  Officer,  L.  J. 
Balfour  and  Thos.  Steel  for  the  specimens  described* in  this  paper. 

DESCRIPTION  OF  PLATE  X. 
Five  specimens  of  Geoplana  fletcheri^  selected  from  a  collection 
of  thirty-nine  specimens  and  drawn  from  life  to  illustrate  the 
variation  in  colour-markings.  All  the  specimens  are  viewed  from 
the  dorsal  surface,  and  represented  of  twice  the  natural  size. 
(Fig.  A  represents  the  variety  adelaidensis^  which  has  the  most 
strongly  developed  markings). 
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segmentation,  notwithstanding  the  adherent  matrix;  (2)  the 
absence  of  any  trace  of  a  limb,  or  striated  margin  posteriorly  or 
laterally ;  and  (3)  the  presence  of  the  apical  emargination.  There 
is,  on  the  other  hand,  a  definite  thread-like  margin  round  the 
sides  and  hinder  portion,  which  at  once  dispels  the  idea  that  the 
plate  might  be  a  portion  of  some  other  organism ;  and  I  think 
that  the  lateral  segmentation  radiating  outwards  on  both  sides 
places  its  identity,  so  far  as  the  generalised  systematic  position  is 
concerned,  beyond  doubt,  but  a  reference  to  some  one  of  the  known 
genera  is  a  more  difficult  task.  Perhaps  the  easiest  method  of 
arriving  at  a  decision  on  this  point  will  be  by  a  process  of 
elimination.  The  characters,  so  far  as  they  can  be  deciphered,  at 
once  forbid  the  entrance  of  the  fossil  within  the  families  of  the 
Harped idge,  Remopleuridae,  Olenidae,  Conocephalidse,  Calyiuenidse, 
-^glinidse,  Cheiruridse,  Encrinuridse,  Didymenidse,  Acidaspidse, 
Lichadidae,  Phacopidse,  Proetidse,  Trinuclidse,  and  Agnostidae, 
thus  leaving  the  Asaphidse,  Bronteidse,  and  Illsenidae  to  choose 
from. 

In  the  Asaphidse,  Asaphus  and  Ogygia  being  the  typical 
genera,  the  caudal  shield  is  often  of  large  size,  and  in  some 
species  of  the  former  obscurely  segmented,  but  in  other  Asaphi 
both  the  axis  and  pleural  segments  are  well  defined.  In  Ogygia 
the  tail  is  wide  transversely,  with  a  wide  striated  limb.  The 
axis  extends  to  the  margin  of  the  latter,  whilst  the  pleural 
segments  are  broad  and  flat.  In  Barrandia  both  axis  and  the 
divisions  of  the  pleurae  are  quite  apparent,  but  in  Stygina  the 
axis  is,  in  fact,  of  the  two,  the  more  prominent;  the  pleural 
segmentation  is  hardly  to  be  noticed. 

In  the  lUaenidae,  having  for  the  type  genus  Illcenus  itself,  the 
caudal  shield  is  large  in  proportion  to  the  thorax,  seldom,  if  ever, 
segmented — if  the  rudimentary  axis  be  left  out  of  consideration — 
certainly  very  rarely  on  the  pleurae,  and  always  convex  and 
prominent.  One  of  the  few  examples  of  segmentation  on  the 
pygidium  in  IllcBnus^  known  to  me,  is  that  of  /.  atavus,  Eichwald* 
and  even  in  this  instance  it  is  very  slight. 

In  the  Bronteidae  the  tail  is  usually  of  large  size  in  comparison 
with  the  thorax,  strongly  sub-semicircular,  or  deeply  fan-shaped ; 

*  Holm,  Mem.  Acad,  Imp.  Sci.  St.  P6tersbourg,  1886,  xxiii.,  t,  7,  t  4» 
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the  axis  short  and  rudimentary  ;  the  coalesced  pleural  segments 
flat,  broad,  and  typically  seven  to  eight  on  either  side,  with  a 
peculiar  downward  curve  very  characteristic  of  the  genus.  In 
many  species  the  limb  is  also  wide  and  well-marked. 

Of  the  three  families  thus  selected  by  elimination,  the  Illaenidse 
may,  1  think,  be  discarded,  leaving  only  the  Asaphidse  and 
Bronteidse  to  choose  from. 

Now,  however  obliquely  distorted  Trilobite  pygidia  may  be, 
take  for  instance  the  Asaphidse  of  the  Tremadoc  Group,  amongst 
Lower  Silurian  forms,  the  axis  is  invariably  perceptible  to  a 
greater  or  less  extent ;  and,  had  there  been  such  an  axis  on  Mr. 
Sweet's  specimen,  some  trace  of  it  would  be  visible,  notwith- 
standing the  adherent  matrix,  more  particularly  towards  the 
apex.  This,  it  seems  to  me,  debars  the  entry  of  this  fossil 
amongst  the  Asaphidae;  although,  it  must  be  admitted,  excepting 
this  character,  and  the  absence  of  anterior  lateral  fulcral-facets, 
the  present  fossil  has  a  general  resemblanjce  to  some  of  the  Asaphi 
proper,  particularly  such  species  as  Asaphus  centralis^  Conrad.*^ 

With  regard  to  the  Bronteidse,  and  a  comparison  with  this 
fossil,  we  are  met  at  the  outset  with  the  same  axial  difficulty. 
The  small  lobiform  axis  is  usually  a  prominent  feature,  and  should 
have  left  some  evidence  of  its  presence,  especially  along  the 
anterior  margin,  although  the  specimen  has  certainly  been 
damaged  here  by  blows  from  the  hammer.  There  should  likewise 
have  been  traces  of  the  long  terminal  appendage  as  a  continuation 
towards  the  apex  of  the  pygidium,  and  the  anterior  fulcral-facets, 
but  both  are  conspicuous  by  their  absence.  The  only  remaining 
feature  on  which  to  effect  a  comparison  is  that  of  the  coalesced 
pleural  segments,  and  these  are  certainly  more  Bronteiform  than 
Asaphus^^^,  In  Asaphus  and  Ogygia,  the  coalesced  segments 
are  sometimes  grooved  and  at  other  times  not,  but  the  angle  that 
each  segment  forms  with  the  median  axial  line  is  an  obtuse  one, 
at  any  rate  in  the  anterior  portion,  and  the  whole  radiate,  as  it 
were,  from  the  axis  throughout  its  entire  length.  In  Bronteus^ 
on  the  other  hand,  the  similar  angle  is  acute,  the  segments,  in 
consequence  of   their  trend   from  the   small  axial  lobe    at    the 

anterior  end  of  the  pygidium,  have  a  much  greater  backward 

_ 

»  Whitfield,  Bull.  American  Mas.  Nat.  Hist.,  1889,  ii.,  No.  2,  t.l2. 


Art.    XV. —  The    largest    Australian     Trilobite    hitherto 

discovered, 

(With  Plate  XI.) 

By  R.  Etheridge,  Jiinr.,  Corr.  Member. 

[Read  14th  December,  1893.] 

Amongst  a  large  suite  of  interesting  fossil  organic  remains 
discovered  by  Mr.  George  Sweet,  F.G.S.,  at  Delatite,  is  what  I 
take  to  be  a  large  ill-preserved  Trilobite  pygidium,  at  any  rate  I 
can  see  no  other  feasible  explanation  of  the  specimen.  It  consists 
of  a  Crustacean  plate  on  the  surface  of  a  piece  of  flaggy  calcareous 
shale,  compressed  flat,  and  somewhat  obliquely  distorted.  In  its 
original  condition,  it  must  have  been  sub-semicircular,  and  rather 
acuminate  posteriorly,  six  inches  across  the  anterior,  or  pygidio- 
thoracic  edge,  and  with  the  lateral  angles  rounded.  The  longitu- 
dinal (oblique)  measurement  is  four  and  a  half  inches,  but  in  the 
undistorted  state  this  would  probably  represent  about  ^yQ  inches. 
On  the  left  hand  side,  when  facing  the  observer,  are  five  coalesced 
pleural  segments,  probably  portion  of  a  sixth,  and  possibly  a 
seventh,  the  two  last  very  faintly  preserved.  On  the  right  hand 
side  four  only  are  visible,  as  the  remainder  are  hidden  by  an 
intractable  coating  of  matrix,  which  also  obscures  any  trace  of 
axial  segmentation.  If,  therefore,  my  conception  of  this  fossil 
be  correct,  it  exhibits,  as  it  should  do,  and  allowing  for  the 
oblique  distortion  it  has  undergone,  bilateral  symmetry.  It  is 
unfortunate  that  the  central  portion  is  so  completely  hidden  by 
matrix  that  cannot  be  removed,  for  on  the  axial  features,  the 
question  of  generic  identity  depends.  The  entire  surface  is 
minutely  pitted  ;  and  the  point  that  appears  to  represent  the 
apical  centre,  or  centre  of  the  posterior  margin,  is  apparently 
emarginate.* 

The  principal  points  which  militate  against  the  Trilobite 
nature  of  our  fossil  are  :    (1)  the  absence  of  any  trace  of  axial 

*  Too  much  stress,  however,  cannot  be  laid  upon  this  point,  owing  to  the  condition  of  the 
specimen. 
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segmentation,  notwithstanding  the  adherent  matrix;  (2)  the 
absence  of  any  trace  of  a  limb,  or  striated  margin  posteriorly  or 
laterally ;  and  (3)  the  presence  of  the  apical  emargination.  There 
is,  on  the  other  hand,  a  definite  thread-like  margin  round  the 
sides  and  hinder  portion,  which  at  once  dispels  the  idea  that  the 
plate  might  be  a  portion  of  some  other  organism ;  and  I  think 
that  the  lateral  segmentation  radiating  outwards  on  both  sides 
places  its  identity,  so  far  as  the  generalised  systematic  position  is 
concerned,  beyond  doubt,  but  a  reference  to  some  one  of  the  known 
genera  is  a  more  difficult  task.  Perhaps  the  easiest  method  of 
arriving  at  a  decision  on  this  point  will  be  by  a  process  of 
elimination.  The  characters,  so  far  as  they  can  be  deciphered,  at 
once  forbid  the  entrance  of  the  fossil  within  the  families  of  the 
Harped idse,  Remopleuridae,  Olenidse,  Conocephalidse,  Calymenidse, 
-^glinidse,  Cheiruridse,  Encrinuridse,  Didymenidse,  Acidaspidae, 
Lichadidse,  Phacopidse,  Proetidse,  Trinuclidse,  and  Agnostidae, 
thus  leaving  the  Asaphidse,  Bronteidse,  and  Illsenidse  to  choose 
from. 

In  the  Asaphidse,  Asaphus  and  Ogygia  being  the  typical 
genera,  the  caudal  shield  is  often  of  large  size,  and  in  some 
species  of  the  former  obscurely  segmented,  but  in  other  Asaphi 
both  the  axis  and  pleural  segments  are  well  defined.  In  Ogygia 
the  tail  is  wide  transversely,  with  a  wide  striated  limb.  The 
axis  extends  to  the  margin  of  the  latter,  whilst  the  pleural 
segments  are  broad  and  flat.  In  Barrandia  both  axis  and  the 
divisions  of  the  pleurae  are  quite  apparent,  but  in  Stygina  the 
axis  is,  in  fact,  of  the  two,  the  more  prominent;  the  pleural 
segmentation  is  hardly  to  be  noticed. 

In  the  Illsenidse,  having  for  the  type  genus  Illcenus  itself,  the 
caudal  shield  is  large  in  proportion  to  the  thorax,  seldom,  if  ever, 
segmented — if  the  rudimentary  axis  be  left  out  of  consideration — 
certainly  very  rarely  on  the  pleurae,  and  always  convex  and 
prominent.  One  of  the  few  examples  of  segmentation  on  the 
pygidium  in  Illcenus^  known  to  me,  is  that  of  /.  atavus,  Eichwald* 
and  even  in  this  instance  it  is  very  slight. 

In  the  Bronteidse  the  tail  is  usually  of  large  size  in  comparison 
with  the  thorax,  strongly  sub-semicircular,  or  deeply  fan-shaped ; 

*  Holm,  Mem.  Acad.  Imp.  Sci.  St.  P6tersbourg,  1886,  xxiii.,  t.  7,  t  4» 
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the  axis  short  and  rudimentary  ;  the  coalesced  pleural  segments 
flat,  broad,  and  typically  seven  to  eight  on  either  side,  with  a 
peculiar  downward  curve  very  characteristic  of  the  genus.  In 
many  species  the  limb  is  also  wide  and  well-marked. 

Of  the  three  families  thus  selected  by  elimination,  the  Illsenidse 
may,  1  think,  be  discarded,  leaving  only  the  Asaphidse  and 
Bronteidse  to  choose  from. 

Now,  however  obliquely  distorted  Trilobite  pygidia  may  be, 
take  for  instance  the  Asaphidse  of  the  Tremadoc  Group,  amongst 
Lower  Silurian  forms,  the  axis  is  invariably  perceptible  to  a 
greater  or  less  extent ;  and,  had  there  been  such  an  axis  on  Mr. 
Sweet's  specimen,  some  trace  of  it  would  be  visible,  notwith- 
standing the  adherent  matrix,  more  particularly  towards  the 
apex.  This,  it  seems  to  me,  debars  the  entry  of  this  fossil 
amongst  the  Asaphidse;  although,  it  must  be  admitted,  excepting 
this  character,  and  the  absence  of  anterior  lateral  fulcral-facets, 
the  present  fossil  has  a  general  resemblance  to  some  of  the  Asaphi 
proper,  particularly  such  species  as  Asaphus  centralis^  Conrad.*^ 

With  regard  to  the  Bronteidae,  and  a  comparison  with  this 
fossil,  we  are  met  at  the  outset  with  the  same  axial  difficulty. 
The  small  lobiform  axis  is  usually  a  prominent  feature,  and  should 
have  left  some  evidence  of  its  presence,  especially  along  the 
anterior  margin,  although  the  specimen  has  certainly  been 
damaged  here  by  blows  from  the  hammer.  There  should  likewise 
have  been  traces  of  the  long  terminal  appendage  as  a  continuation 
towards  the  apex  of  the  pygidium,  and  the  anterior  fulcral-facets, 
but  both  are  conspicuous  by  their  absence.  The  only  remaining 
feature  on  which  to  effect  a  comparison  is  that  of  the  coalesced 
pleural  segments,  and  these  are  certainly  more  Bronteiform  than 
Asaphus-^'^^,  In  Asaphus  and  Ogygia^  the  coalesced  segments 
are  sometimes  grooved  and  at  other  times  not,  but  the  angle  that 
each  segment  forms  with  the  median  axial  line  is  an  obtuse  one, 
at  any  rate  in  the  anterior  portion,  and  the  whole  radiate,  as  it 
were,  from  the  axis  throughout  its  entire  length.  In  Bronteus, 
on  the  other  hand,  the  similar  angle  is  acute,  the  segments,  in 
consequence  of  their  trend  from  the  small  axial  lobe  at  the 
anterior  end  of  the  pygidium,  have  a  much  greater  backward 

»  Whitfield,  Bull.  American  Mas.  Nat.  Hist,  1889,  ii.,  No.  2,  t.l2. 
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curvature  than  in  the  two  genera  named.  Furthermore,  the 
segments  are  entire,  and  without  grooves,  separated  by  intercostal 
spaces  of  greater  or  less  width,  and  there  are  no  well-marked 
anterior  facets.  On  these  grounds,  therefore,  I  am  led  to  regard 
the  present  fossil  as  more  properly  appertaining  to  the  Bronteidae^ 
and  possibly  referable  to  Bronteiis  itself. 

Indefinite  and  broad  pleural  segments  are  common  to  many 
species  of  Bronteus^  becoming  obsolete  near  the  margin  of  the 
pygidium.  The  median  appendage,  however,  connecting  the  apex 
of  the  abbreviated  axis  with  the  similar  point  on  the  posterior 
margin  of  the  caudal  shield  is  nearly  always  present,  and 
generally  bifurcate.  Ko  better  example  of  such  iU-^lefined  plenne 
can  be  adduced  than  that  of  B,  senescens,  Clarke,*  although  very 
broad  segments  are  also  present  in  the  typical  B.  flabellifer^ 
Goldf.f  Segments  of  similar  width,  and  equally  lacking  in 
definition,  may  also  be  seen  in  B,  canipantfer,  Barr;J  indeed  in 
some  cases  they  become  more  like  broad  flat  folds  than  segments, 
such  as  those  of  B.  Laphami^  Whitf.g  Anotlier  point  which 
must  be  taken  into  consideration  in  attempting  to  decipher  this 
fossil  is  the  alteration  in  appearance  caused  by  the  successive 
peeling-off  of  layers  of  test,  the  segments  becoming  fainter  and 
fainter  as  the  process  goes  on.  This  may  be  seen  in  Barrande's 
figures  of  B,  palifer^  Beyr,||  and  B,  angusticeps,  Barr.^ 

In  regarding  this  pygidium  as  that  of  a  Broriteus^  there  are 
two  negative  points  that  have  to  be  considered.  In  the  first 
place  there  is  not  the  slightest  trace  of  the  projecting  anterior 
end,  or  perhaps  segment,  of  the  axis,  which  is  usually  seen  in 
this  genus  to  protrude  beyond  the  general  fore-margin  of  the 
shield,  although  I  have  previously  suggested  an  explanation  of 
this.  In  the  second  place  the  hinder-margin  seems  to  be 
emarginate,  excentrically  in  the  specimen's  present  state  it  is 
true,  but  in  a  position  that  would,  in  all  probability,  represent 
the  middle  line  of  the  caudal  shield,  were  it  not  for  the 
distortion  it  has  undergone.     I  know  of  no  Bronteus  with  such 


♦  Forty -second  Report  Trustees  State  Cab.  Nat.  Hist.  New  York  for  1888  [1889],  p.  403. 
t  De  Kouiuck,  Mem.  Acad.  R.  Bruxelles,  xiv.,  1st  pi.,  f.  1. 
X  Syst.  Sil.  Bolieme,  I.,  Atlas  t.44,  f.  6  and  8. 
*   §  Geol.  Wisconsin,  Survey  1873-79,  iv.,  1882,  p.  310,  t.  22,  f.  3. 

i;  Barrande,  loc.  cit.,  t.  45,  f.  11.  ^  Loc.  cii.,  t.  45,  f.  27. 
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an  apical  break  in  the  outline  of  its  tail,  although  it  is  not 
unknown  in  the  genus  Lichas,  These  points  certainly  weigh 
against  the  reference  of  Mr.  Sweet's  fossil  to  Bronteus^  but  it  is  a 
matter  for  consideration,  whether  or  no  they  are  outweighed  by 
those  points  that  may  be  considered  in  favour  of  such  a 
reference.  The  largest  Bronteus  of  which  I  have  any  record  is 
B.  Laphami^  Whitf,*  with  a  tail  measuring  four  inches  broad,  by 
four  and  a  half  long ;  and  the  next  is  B,  viator^  Barr.,  a  tail  of 
which,  figured  by  Novdkf,  measures  three  and  a  quarter  inches 
in  length  by  three  and  a  half  in  width.  The  largest  described 
Australian  Bronteus  in  B,  Jenkinsi^  E.  and  M.,J  but  even  this, 
compared  to  the  present  form,  is  a  mere  pigmy. 

From  the  point  of  size  njerely,  this  pygidium  must  represent  a 
Trilobite  well-fitted  to  hold  its  own  amongst  some  of  the  largest 
known.  For  instance,  taking  for  comparison  our  hitherto 
largest  Australian  Bronteus^  B,  Jenkinsi^  we  find  that  a  pygidium 
possessing  a  length  of  one  and  a  half  inches  represents  an  entire 
body  of  nearly  three  and  a  half  inches.  The  length  of  our 
present  specimen,  allowing  for  distortion,  is  %^%  inches,  therefore, 
in  the  same  degree  of  proportion,  the  full  body  would  be  as  near 
as  possible  a  foot  long. 

Turning  to  the  existing  record  of  large  Trilobites  we  find  that 
the  Paradoxides  Tessint,  Linn.§,  is  twelve  inches  in  length,  the 
almost  equally  large  P.  Forchammeri,  Angelin||,  is  ten  inches  in 
length,  whilst  the  immense  Asaphus  (Megalaspis)  heros,  DalmanU, 
is  fourteen  inches  long.  Mr.  F.  Bay  an  estimates  that  the  total 
length  of  Lichas  Heberti^  judging  by  the  size  of  the  cephalic 
shield,  must  have  been,  in  round  numbers,  between  two  feet  and 
two  feet  six  inches  long**.  Many  other  instances  might  be  cited, 
including  the  British  Paradoxides  Davidis^  Salterft*  which  is 
thirteen  inches  in  length;  and  the  American  Dalmanites 
(Coronura)  mymecophorus,  Green,  figured  by  Hall  and  ClarkeJ  J, 

*  Geol.  Wisconsin  Survey,  1873-79, 1882,  iv.,  p.  310,  t.  22,  f.  3. 

t  Beitrage  PaL  Ost.-Ungarns,  Heft.  1  and  2, 1883,  t.ll,  f.l6. 

;  Proc.  linn.  Soc.  N.S.  Wales,  1890,  v.  (2),  p.  602,  t.  18. 

§  Angelin  and  Lindstrbm,  Pal.  Scaudinavica,  Pt.  1, 1878,  t.  1 

;i  Augelin  and  Liudstr'dm,  PaL  Scaudinavica,  Pt.  1, 1878,  t.  2. 

1  Angelin  and  Lindstrbm,  Pal.  Scaudinavica,  Pt.  1,  1878,  t.  3. 

•*  Bull.  Soc.  Geol.  France. 

tt  Brit.  Organic  Remains,  Dec.  xi.,  18    , 1. 10. 

XX  Pal.  New  York,  1888,  vii.,  t.  16. 
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fourteen  and  a  quarter  inches  in  length.  Those  interested  in  the 
proportions  of  these  gigantic  Trilobites  will  find  fuU  data  in  an 
interesting  paper  recently  published  by  Mr.  J.  M.  Clarke,* 
enumerating  many  others  than  those  here  given,  not  the  least 
interesting  being  the  gigantic  Tretaspis  grandis,  Hallf,  which 
is  believed  to  have  attained  two  feet  in  length.  Mr.  Clarke 
remarks  on  this — "A  size  unsurpassed  and  unequalled  by  any 
other  known  Trilobite,"  but  if  Mr.  Bayan's  estimate  of  Lichas 
Heherti^  Renault,  be  correct,  we  have  there  a  larger  one. 

In  conclusion,  believing  as  I  do,  that  the  fossil  represents  the 
pygidial  remains  of  a  large  Trilobite  related  to,  if  not  identical 
with  the  genus  Bronteus^  I  suggest  for  it,  with  the  view  of 
future  reference,  the  name  of  Bronteus  ?  enormis,  in  relation  to  its 
size.  With  regard  to  its  age  it  is  certainly  Lower  Palaeozoic,  but 
I  have  not  yet  seen  sufficient  of  the  accompanying  fossils  to  be  in 
a  position  to  express  a  more  definite  opinion. 


DESCRIPTION  OF  PLATE  XL 

Fig.  1.     Bro7iteus?  enormis^   Eth.  fil.    Pygidium  of  the  natural 

size,  slightly  obliquely  distorted. 

Fig.  2.     Portion  of  the  surface  enlarged. 


*  44tli  Aun.  Report  New  York  State  Mus.  for  1890  [1892],  p.  111. 
t  Loc.  cit.f  pi.  opp.  p.  114. 
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Art.  XVI. — Preliminary  Survey  of  Eucalyptus-Oils  of 

Victoria. 

By  W.  Percy  Wilkinson. 

[Communicated  by  C.  R.  Blackett,  Esq.,  F.C.S.,  &c., 

14tli  December,  1893]. 

Only  of  recent  years  have  the  Eucalyptus-Oils,  both  in  their 
purely  chemical  and  commercial  aspects,  been  receiving  the  atten- 
tion they  deserve,  considering  that  large  tracts  of  the  continent 
of  Australia  are  covered  with  forests  of  the  Eucalypts,  including 
more  than  134  species  (Baron  F.  von  Mueller,  2nd  Systematic 
Census  of  Australian  Plants^  Part  I.,  1889;  Eucalyptographia^ 
1879-1884),  many  of  which  yield  much  volatile  oil.  Hitherto  the 
oils  have  been  investigated  almost  exclusively  in  Europe,  where 
however  only  limited  varieties  of  the  oils  have  been  accessible ; 
so  it  seemed  to  me  that,  as  a  detailed  examination  of  certain 
typical  oils  was  being  carried  out  by  European  chemists,  the 
most  advantageous  work  to  begin  on  in  Australia  would  be  a 
general  preliminary  examination  of  the  Oils  from  as  many 
distinct  Eucalypts  as  possible.  Accordingly  eighty-seven  samples 
were  gathered  (practically  all  in  Victoria),  some  from  the 
Botanic  Garden  Museum,  souie  from  the  Pharmaceutical  Society^s 
Museum,  and  the  rest  directly  from  the  distilleries,  which  during 
the  last  few  years  have  increased  greatly  in  number.  It  was  an 
essentiail  part  of  the  inquiry  to  ascertain  the  botanical  source  of 
as  many  of  the  oils  as  possible,  and  in  a  number  of  cases  it  has 
been  with  great  kindness  determined  by  Baron  F.  von  Mueller, 
our  distinguished  Government  Botanist,  on  specimens  submitted 
to  him.  For  the  purposes  of  a  general  preliminary  examination 
it  was  desirable  to  select  a  few  definite  physical  properties 
capable  of  exact  measurement  for  defining  and  differentiating  the 
oils,  and  the  density,  specific  rotation,  refractive  index  and 
specific  refractive  energy  were  chosen  as  most  suitable;  the 
boiling  points  of  the  oils  were  not  taken,  as  their  range  is  small, 
and  because  the  boiling  points  of  mixtures  such  as  these  oils  is  not 

a  satisfactory  physical  constant.     The  only  chemical  test  applied 

o2 
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to  all  the  oils  has  been  Cahours'  nitrite  reaction  for  PheUandrene 
{Ann,  der  Chem.  41,  p.  76),  as  modified  by  Bunge  (Zeit,  fUr 
Chem,  5.;  BulL  Soc.  Chim,  1870,  pp.  272-273)  and  Wallach  and 
Gildemeister  {Ann,  der  Chem,  246,  p.  282). 

The  densities  were  taken  with  a  pyknometer  holding  about 
25  grammes  of  water,  and  in  each  case  at  15°C.,  referred  to  water 
at  15°C.  The  specific  rotation  was  measured  in  a  column  of 
liquid  10  cm.  in  length  at  15°C.,  using  the  Sodium-flame;  if  a  is 
the  angle  of  rotation  and  d  the  density,  then  the  specific 
rotation  in  the  usual  notation  is 

The  refractive  index  was  measured  at  20*C.  for  the  d  line  of 
Sodium  with  a  spectrometer  read  to  minutes  but  not  to  fractions 
of  a  minute,  the  index  in  each  case  being  calculated  from  three 
independent  measurements  of  the  angle  of  deviation  8  according 
to  the  usual  formula 


sin. 


/*  = 


2 


A 
sin.    -- 

2 


where  A  is  the  angle  of  the  prism. 


/*D  -1 


To  obtain  the  specific  refractive  energy  ^-^-^ —  at  20°  \j~~3 — 

being  only  slightly  variable  with  temperature  j^  the  densities  at 
20°  were  calculated  from  those  determined  at  15°  by  means  of 
the  formula  d^  =  dx^{^  -  hb)  where  b  is  the  coefficient  of  change 
of  density  of  the  oil  for  1°C. ;  b  was  determined  for  four  oils  by 
means  of  measurements  of  their  densities  at  15°  and  100°C.  as 
now  given. 

Table   I. 


^•15" 

"•100 

b 

•8532 
•8753 
•9134 
•9213 

•7846 
•8072 
•8411 
•8481 

Mean.  ... 

•000945 
•000916 
•000931 
•000934 

•000931 
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The  values  of  the  physical  constants  are  given  in  the  following 
table  for  the  87  Eucalyptus-Oils,  arranged  in  the  order  of 
ascending  density  : — 

Table  II. 
EUCALYPTUS-OILS. 


s 

pecific 

« 

>  C 

w     0 

Specific 

Ke- 
Refractive     ft-active 

Density 

Rotation 

Index         Energy 

11 

Botanical  Source. 

16«/16» 

[«]."• 

Iff 

1 

d 

s 

1 

E.  amygdalina    - 

•8532 

-88-9° 

1^4758 

•5603 

p 

2 

«9                                   5  1 

•8544 

-82-5'' 

14765 

•5603 

p 

3  i 

9  9                                  ^  * 

•8560 

-80^7" 

14758 

5584 

p 

1 
4  < 

99                                         ^  ^ 

•8661 

-  739' 

1^4769 

5596 

p 

5 

9  9                                          *  ' 

49                                       %%                                     *                         " 

•8568 

-81^1» 

1^4781 

5606 

p 

6 ; 

9  9                                          *  * 

S9                           99                           "                   " 

•8582 

-n-v 

1^4769 

5583 

p 

7 

«•                            99                           * 

•8625 

-  69-5» 

1-4813 

•5606 

p 

8 

99                                         9W 

99                           9^                           **                   " 

•8641 

-  63-6« 

1-4789 

5570 

p 

9 

•  •                                       99 

•8695 

-  68^5° 

1^4829 

5580 

p 

10  ; 

99                                   *>                                   **                        " 

•8726 

-  362» 

1^4725 

5439 

p 

11 

9  9                                              ^  ^ 

„  citriodora 

•8745 

O^Oo 

14527 

•5200 

N 

12 

„  amygdalina    - 

•8750 

-35-90 

1^4745 

'5447 

p 

13 

%%                                  99 

•8753 

-  56-30 

1-4813 

5524 

p 

14 

7  9                                         '  ' 

it                    »»                     ■              * 

•8767 

-68^4» 

1^4785 

5483 

p 

15 

99                                          99 

%%                                      99 

•8777 

-84^0» 

14777 

5467 

p 

16 

9  y                                         99 

99                                    99                                   ** 

•8789 

-446» 

14749 

5428 

p 

17 

99                                          9  9 
99                                       99 

•8806 

-  42-6« 

14717 

•5381 

p 

18 

9  9                                              9  V 

„  citriodora 

•8817 

-58^4» 

14793 

•5461 

p 

19 

„  diiinosa  -        -         - 

•8842 

+  06° 

14701 

•5341 

S.pt. 

20 

„  amygdalina    - 

•8884 

-  55-7° 

1^4761 

•5383 

p 

21 

•  •                                      99 

•8893 

-163'» 

1^4713 

•5323 

p 

22 

9  9                                               " 

•  9                                   99 

•8894 

-  70^8« 

1^4789 

•5410 

p 

23 

9'                                               ^9 

•  «                                   19                                    * 

•8894 

-64-9« 

14757 

5373 

p 

24 

99                                                     " 

•  ft                                   99 

•8908 

-56'P 

14797 

•5410 

p 

25 

9  9                                              9  9 

•  ft                                   99                                    * 

•8925 

-  353« 

1^4829 

•5435 

p 

26 

9  9                                              99 

•  ft                                    99                                     * 

•8940 

-  224» 

14693 

5273 

p 

27 

99                                99 

•  ft                                J9                                 * 

•8942 

- 17-8« 

1-4701 

5281 

p 

28 

99                                              99 

„  pauciflora 

•8943 

+ 16^7'' 

1^4629 

5200 

N 

29 

„  crlobulus 

•8958 

+  17^3'» 

14641 

5205 

N 

30 

99      O 

„  amygdalina    - 

•8967 

-599» 

14869       ' 

5454 

s.pt. 

31 

„  cneorifolia 

•8991 

- 133« 

14677 

5226 

s.pt. 

32 

99 

,,  oleosa     -        -        - 

•9066 

+   55» 

1^4624 

5124 

N 

33 

9  9 

„  cneorifolia 

•9071 

-  12-P 

1^4705       • 

5211 

N 

34 

„  Mallee  (mixed  var.)  - 

•9081 

+   55« 

1^45S0       ' 

5067 

N 

35 

„  gracilis  -         -         - 

•9090 

+  9-3" 

14612 

5097 

N 

36 

9  9      rr 

„  globulus 

•9320 

+   I'V 

14596 

4952 

N 

37 

„  rostrata 

•9120 

+  S-T* 

1^4604 

5072 

N 

38 

,,  globulus 

•9125 

+  3^8» 

14612       ' 

6077 

N 

39 

ii               it 

•9127 

+  49* 

14632 

6098 

N 
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40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
GO 
61 
62 
63 
64 
65 
6(> 
67 
6S 
61) 
70 
71 
72 
73 

74 

>»  ^ 

76 

77 

78 
79 

8U 
81 
82 
H3 
S4 
85 
86 
87 


Botanical  Source. 


Density 
16»/16» 


Specific 
Rotation 


W. 


BefractiTe 
Index 


Specific 

Re- 
fractire 
Energy 


E.  piperita 

„  Mallee  (mixed  rar.) 

„  globulus 
Eucalyptol 
E.  Mallee  - 

„  amygdaUna    - 

„  globulus 

„  dumosa- 

„  Leucoxylon    - 

„  oleosa    - 

„  dumosa 
Eucalyptol 
E.  Leucoxylon    - 
amygdaJina    - 


»> 


yt 


Stuartiana 


„  (mixed  var.) 
„  (mixed  var.) 
„  globulus 
„  goniocalyx 
„  globulus 
„  pauciflora 
„  citriodora 
„  cneorifolia 
„  globulus 

*»         »» 

„  (mixed  var.) 

Eucalyptol 

E.  cneorifolia 
„  rostrata 

Eucalyptol 

E.  cneorifolia 
„  rostrata 
„  Lehmanni 
,,  occiden talis  - 
„  diversicolor    - 
„  globulus 
„  oleosa    - 
„  Leucoxylon   - 
„  fissilis    - 

Black  Oil  (Rediatillel ) 

E.  Stuartiana     - 

Eucalyptol 

Black  Oil  (Redistilled) 
E.  globulus 

„  amygdalina   - 

„  globulus 

„  amygdalina  - 


•9133 
9134 
•9142 
•9143 
•9145 
•9148 
•9152 
•9152 
•9154 
•9156 
•9159 
•9161 
•9164 
•9168 
•9175 
•9175 
•9192 
•9196 
•9197 
•9197 
•9200 
•9200 
•9200 
•9202 
•9207 
•9209 
•9213 
•9215 
•9216 
•9221 
•9221 
•9222 
•9236 
•9236 
•9240 
•9265 
•9267 

•9271 
•9282 
•9311 

•9327 
•9341 
•9382 
•9403 
•9430 
•9507 
•9512 
•9651 


+ 
+ 
+ 
+ 
+ 


+ 
+ 

+ 
+ 
+ 


l-6« 

2.70 

1-r 

4-1" 
3-8" 
SS" 
6-2» 
6-8'» 
07" 
52» 

3-8» 
OS** 
-359" 

-  71" 
+  4-9* 

-  2.2» 
+  2'2'* 

-  43'' 
4.4" 
60" 

2-70 
270 

2V 
0-5" 
3-8" 


+ 

+ 


+ 
+ 

+ 

+ 


+ 
+ 

+ 
+ 

+ 
+ 
+ 


5'4'* 

22*' 

5^9° 

4^1° 

O^" 

5^9° 
270 

9.70 
32'' 


Too  dark  to 
obierr* 

+  2^7" 
0" 
-41-8" 
- 16-6" 
+  6-9" 
+  5^6" 
- 15-9" 

+  2^r 

-  5^8" 
+  1^6" 
- 10-9" 


1-4592 

• 

1-4608 

• 

14793 

• 

1-4608 

• 

1-4608 

•J 

1-4612 

1-4580 

• 

1-4624 

• 

1-4634 

• 

1-4629 

• 

1-4829 

-, 

1-4616 

• 

1-4596 

• 

14801 

• 

1-4709 

• 

1-4616 

• 

14624 

-« 

1-4596 

• 

14705 

• 

1^4632 

• 

1-4604 

• 

14612 

• 

1-4640 

• 

1-4592 

• 

1-4612 

• 

1-4649 

• 

1-4604 

• 

1-4652 

• 

1^4600 

« 

1^4559 

• 

1^4640 

• 

1^4607 

• 

1-4616 

• 

1-4628 

• 

1^4624 

• 

14729 

• 

1^4608 

• 

14592 

• 

1^4845 

• 

1^484(; 

• 

1-4620 

• 

1-4661 

• 

1-4877 

• 

l-463l> 

• 

1-4928 

• 

1-4628 

• 

1-4821 

• 

5000 
4970 
5226 
5222 
4968 
4989 
5208 
4938 
5205 
4877 
5016 


9 


S 


5051 

N 

5068 

N 

5465 

S.pt 

5063 

N 

5062 

N 

5064 

N 

5027 

N 

6074 

N 

6086 

N 

5080 

N 

5296 

N 

6062 

N 

5037 

N 

5260 

P 

5156 

N 

5054 

N 

6053 

N 

5020 

N 

5140 

N 

5060 

N 

5027 

N 

5036 

N 

5066 

N 

5013 

N 

5032 

N 

5071 

N 

502U 

N 

5071 

S.pt 

5014 

N 

4965 

N 

5055 

N 

5018 

N 

5021 

N 

5034 

N 

•  •  • 

N 

5013 

N 

•5126 

N 

N 

N 
S.pt. 
S.pt. 

N 

N 
S.pt. 

N 
S.pt. 

N 
S.pt. 
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First,  as  regards  density,  it  will  be  noticed  that  it  ranges  from 
•853  to  -965,  and  if  the  last  five  oils,  Nos.  83-87  (on  account  of 
probable  alteration  with  &ge)  and  the  two  preceding  Eucalyptols 
are  omitted,  the  range  is  from  -8532  to  -9327,  which  is  not  incon- 
siderable. Separating  out  the  numbers  of  oils  whose  densities  lie 
within  the  ranges  -85  to  '86,  -86  to  '87,  and  so  on,  we  get 


Table   III. 


•85 

•86 

•87 

•88 

•89 

•90 

•91 

•92 

above 

Density  -      -      - 

to 

to 

to 

to 

to 

to 

to 

to 

•86 

•87 

•88 

•89 

•90 

•91 

•92 

•93 

•93 

No.  of  OUs  -      - 

6 

3 

7 

7 

8 

1 

4 

24 

19 

9 

The  first  point  to  notice  in  this  last  table  is,  that  up  to  a 
density  of  ^91  the  numbers  of  oils  are  fairly  evenly  distributed 
through  the  successive  intervals  of  -01  in  density,  while  at  the 
two  higher  intervals  from  -91  to  ^92  and  '92  to  ^93  the  numbers 
increase  markedly ;  35  oils  have  their  density  between  '85  and 
•91,  while  24  have  a  density  between  ^91  and  '92,  and  19  between 
•92  and  '93,  so  that  there  is  a  tendency  towards  a  classification  of 
the  oils  by  density. 

Second,  as  regards  specific  rotation,  it  may  be  stated  that  on 
the  whole  a  progressive  alteration  of  the  specific  rotation 
accompanies  the  alterations  of  density,  the  lightest  oils  havin*^ 
the  greatest  Isevo-rotation,  which  diminishes  with  increasini^ 
tlensity  to  0  at  about  a  density  of  '907,  after  which  with  a  few 
exceptions  the  oils  are  slightly  dextro-rotatory. 

Third,  as  to  refractive  index,  the  alteration  here  is  also 
progressive,  the  lighter  oils  having  the  higher  index,  which 
diminishes  with  increasing  density  except  in  the  last  few  oils, 
which  are  altogether  exceptional ;  but  the  specific  refractive 
energy  is  much  the  better  form  in  which  to  study  the  relations 
of  the  oil  to  light,  and  the  specific  refractive  energies  of  the  oils 
show  a  range  of  variation  which  is  larger  than  that  of  the 
(lensity,  the  values  progressing  from  about  '56  to  ^49  (diminishing 
with  increasing  density). 

Fourth,  as  to  the  Phellandrene  reaction,  it  will  be  seen  from 
the  table  that  all  the  oils  which  give  the  Phellandrene  reaction 
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are  of  low  density  and  Isevo-rotatory,  though  some  few  that  are 
laevo-rotatory  do  not  give  the  Phellandrene  reaction. 

These  results  are  in  harmony  with  the  general  conclusions  so 
far  obtained  in  the  study  of  the  chemistry  of  the  Eucalyptus- 
Oils,  the  chief  result  of  which  is  to  show  that  these  oils  contain 
two  main  ingredients  of  different  densities,  rotation  and  specific 
refractive  energies ;  differences  in  the  proportion  of  the  ingredients 
producing  such  differences  as  are  recorded  in  the  tables.  The 
researches  of  Wallach  (Ann.  der  Chem,,  225  et  seq.;  Ber  der 
Deut.  Chem,  Ges.,  24)  have  established  that  the  two  main 
ingredients  are  a  Terpene  or  mixture  of  closely  related  Terpenes 
CjoHiQ,  and  Cineol  (Eucalyptol)  CioHigO.  The  values  of 
the  above  physical  constants  for  some  of  these  Terpenes  and 
Cineol  are  approximately  as  follow,  the  values  of  different 
authorities  varying  too  much  to  allow  of  any  but  approximate 
values  being  given  : — 

Table   IV. 


B.Pt. 

^15°- 

/*D-1 

d 

Cineol 
Terpenes     - 

r   Limonene- 

J    Pinene 

(.   Phellandrene    - 

176° 
172°  -  179° 
155°  -  160° 

170° 

•9275 

•848 
•862 
•856 

•495 
•562 
•544 
•560 

The  range  of  density  •848  to  ^927  corresponds  closely  to  that 
pointed  out  as  holding  in  the  natural  Eucalyptus-Oils,  namely 
•853  to  •QSS,  and  the  range  of  specific  refractive  energy  is  '495  to 
•562,  to  be  compared  with  the  range  '49  to  '56  of  the  natural 
oils.  Thus  it  is  quite  clear  that  in  the  Eucalyptus-Oils  as  a 
whole  we  have  to  do  with  mixtures  in  varymg  proportions  of 
bodies  of  the  two  types,  Cineol  CioHjgO  and  Terpene  C^qHi^. 

To  determine  which  of  the  many  isomerides  possible  for  both 
of  these  types  are  really  present  in  any  one  oil,  the  methods  of 
investigation  developed  by  Wallach  will  have  to  be  applied ;  but 
at  present  it  can  be  seen  that  the  values  of  physical  constants 
give  a  good  measure  of  the  relative  proportions  of  the  ingredients 
CioHigOand  CioHi^. 
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As  regards  compounds  other  than  C^qHisO  and  CioH^q  in 
Eucalyptus-Oils,  Sesqui-terpenes  C15H24  appear  to  be  present, 
and  certain  Aldehydes  have  been  observed  in  quantity  sufficient 
to  give  a  characteristic  smell  to  various  oils,  and  in  the  case  of  the 
oil  of  E.  maculata  (var.  ciiriodora)  Oitronellal  (Citronellon) 
and  Geraniol  are  present ;  but  the  chief  work  to  be  done  in 
the  immediate  future  ought  to  be  confined  to  characterising  and 
isolating  the  great  variety  of  isomerides  of  the  two  main 
substances  C^QHigO  and  CioHifl-  That  to  do  this  will  be  no 
light  undertaking  may  be  gathered  from  the  study  of  Wallach's 
work,  although  he  has  so  simplified  the  confusion  existing  as  to  the 
number  of  Terpenes  and  their  derivatives.  The  closeness  of  the 
boiling  points  of  Cineol,  Limonene  and  Phellandrene  shows  that 
the  method  of  fractional  distillation  can  give  but  little  help 
towards  even  a  preliminary  separation  of  a  Eucalyptus-Oil  into 
separate  chemical  compounds  ;  and  a  brief  account  of  two  series 
of  systematic  fractionations,  carried  out  on  two  typical  oils,  will 
make  this  clear.  As  it  is  important  to  realise  that  other  methods 
of  separation  will  have  to  be  resorted  to  in  working  out  the 
chemistry  of  the  Eucalyptus-Oils,  as  has  been  done  in  certain 
cases  by  Wallach,  the  following  tables  are  given  to  show  the 
amount  of  separation  achieved  by  a  thorough  fractionation.  Of 
the  two  typical  oils  chosen  the  first  was  of  the  Terpene  type,  with 
low  density  and  high  negative  specific  rotation,  and  the  second  of  the 
Cineol  type,  of  high  density  and  small  positive  specific  rotation.  To 
secure  steadiness  in  the  fractionations  a  special  apparatus  was  put 
together,  consisting  of  a  copper  flask  of  3p0  c.c.  capacity,  with 
brazed  joints  and  a  neck  12  cm.  long  and  19  m.m.  diam.;  this 
was  inclosed  in  a  cubical  chamber  of  asbestos-millboard  of  16 
cm.  edge ;  into  the  neck  of  the  flask  was  inserted  by  means  of  a 
thin  perforated  cork  a  h-  tube  contracted  for  insertion  in  the 
flask,  the  large  limb  of  the  I—  tube  was  23  m.m.  diam.  and  the 
side  tube  5  m.m.  The  I—  tube  was  enclosed  in  a  wooden 
chamber  with  a  mica-front,  through  which  could  be  read  the 
fractionating  thermometer  divided  into  ^^''C.,  wholly  immersed  in 
the  wide  limb  of  the  \r  tube.  The  burner,  which  heated  the 
cubical  asbestos-chamber,  was  protected  from  draughts  by  a  sheet- 
iron  case.     The  apparatus  was  found  to  attain  the  desired  end  of 
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causing  the  thermometer  readings  to  rise  quite  steadily  during  a 
fractionation. 

Of  the  oil  number  1  in  Table  IL,  250  c.c.  were  twice  distilled 
from  calcium  chloride  to  dry  it,  the  end  product  being  clear  and 
almost  colourless,  with  a  dark,  strongly-smelling  residue  left  in 
the  flask.  The  physical  constants  were  slightly  altered  by 
distillation,  the  values  being 

Density         ...  ...  ...  •8484i5'/i5« 

Specific  rotation  ...  [a]o-85-4* 

Refractive  index  ...  ...   /Ad  1*4769 

Sp.  ref.  energy  ...  ...  '5637 

Of  the  distillate  200  c.c.  during  one  complete  fractionating  in 
the  above  apparatus  gave  the  following  fractions,  of  which  the 
physical  constants  were  determined  as  before,  except  the  density, 
which  was  measured  by  a  Westphal  specific  gravity  biUance;  some 
of  the  fractions  were  so  small  that  the  measurements  could  not  be 
conveniently  made. 

Table   V. 


^°C. 


Below  170 
170-172 
172-173 
173-174 
174-175 
175-176 
176-177 
177-178 
178-179 
179-180 
180-185 
185-195 

Above  195 


Per- 
centage. 


•7 

3-7 

5-8 
14-5 
20-8 
19-8 
11-5 

50 

50 

2-5) 

5-3  i 

1-8 

3-6 


Density 
IS**  / 15"  C. 


845 
846 
846 
846 
846 
847 
849 
850 

854 


[a]o 

/Ad  -   1 
d. 

•  « * 

•  •  • 

•5600 

-  84-6'* 

•5646 

-  84-0" 

•5630 

-  84-6'' 

•5641 

-  88- 1** 

•5646 

-  86-3" 

•5650 

-  83-7° 

•5645 

-  81-3" 

•5637 

-  73-3" 

•5616 

•  •  • 

... 

•  •  • 

•  •  • 

These  numbers  show  that  a  process  of  separation  is  going  on, 
as  the  density  increases  and  the  rotation  varies  with  rising 
boiling  point.  To  see  how  far  this  separation  could  be  carried, 
the  11  individual  fractions  boiling  between  155°  and  195*'C.  were 
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each  redistilled  with  the  same  intervals  of  temperature  as  before, 
when  the  boiling  point  of  the  first  of  the  above  fractions  reached 
170°;  the  second  was  added,  and  when  the  b.p.  rose  to  172°  the 
third,  and  so  on ;  the  distillates  from  each  fraction  being 
collected  for  the  intervals  of  temperature  given  in  the  following 
table,  which  represents  the  final  result  after  several  complete 
repetitions  of  the  above  operations. 


Table   VI. 


^•r 

Per- 

Density 

[<*]d 

Md    -  1 

(  \j» 

centage. 

15»  / 15»  C. 

d 

155-170 

1-8 

•  •  • 

•  •  • 

•  •  • 

170-172 

6-3 

•844 

-  71-8* 

•5601 

172-173 

7-9 

•845 

-  83^6» 

•5610 

173-174 

9-5 

•845 

-  84-9» 

•5633 

174-175 

17-5 

•847 

-  92^2» 

•5645 

175-176 

10-9 

•848 

-  91-5° 

•5648 

176-177 

14-5 

•849 

-  87-6° 

•5648 

177-178 

6-8 

•849 

-  83-2» 

•5658 

178-179 

3-3 

•850 

... 

•5652 

179-185 

5-4 

•853 

-  72-4'' 

•5642 

185-195 

50 

•859 

-  55-2° 

•5606 

Above  195 

11-1 

•  •  • 

•  •  • 

•  •  • 

The  process  of  separation  noticed  in  the  first  fractionation  is 
still  going  on,  as  again  indicated  by  increasing  densities  and 
varying  rotations.  To  ascertain  how  far  this  separation  had 
gone,  the  Phellandrene  test  was  applied  to  the  fractions  155  - 170°, 
179-185°,  and  185-195°  (Wallach  and  Gildemeister,  Ann,  der 
Chem.,  246,  p.  282).  The  three  fractions  gave  the  Phellandrene 
reaction  strongly,  the  test  tubes  presenting  a  solid  mass  of 
crystals  of  Phellandrene  nitrite  Q-^q  H^^.  Ng  Og.;  after  washing 
with  water,  then  absolute  methyl  alcohol,  and  crystallising  from 
chloroform,  the  crystals  melted  at  103°C.  (m.  p*.  103°  -  104°C. 
Wallach  and  Gildemeister,  ibid.);  this  is  sufficient  to  show  the 
practical  impossibility  of  the  satisfactory  fractional  separation  of 
the  Terpenes  present.  Attempts  to  prepare  Bromine  addition 
compounds  from  the  three  fractions  170  -  172°,  176  - 177°, 
and  185-195°  by  Wallach's  method  {Ann.  der  Chem,,  227, 
p.  280)   were  unsuccessful  in  each    case;  only  oily  compounds 
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separated,  which  refused  obstinately  to  crystallise  even  when 
strongly  cooled.  The  crystalline  addition  compounds  of  the 
Terpenes  with  two  molecules  H.C1.  (Wallach,  Ann,  der  Chem.^ 
239,  p.  3)  could  not  be  obtained  from  the  four  fractions  boiling  at 
170-172^  172-173^  174-175',  and  179-185',  only  liquid 
hydrochlorides  resulting.  This  is  in  agreement  with  the  experience 
of  Wallach  and  Gildemeister  in  their  research  on  E,  amygdalina 
oil  {Ann,  der  Chem.,  246,  pp.  278-284). 

The  fraction  175 -176**  is  of  interest  on  account  of  its  high 
specific  rotation  [a]o  -  91  'S"  and  low  density  '843  ;  after  removing 
the  Phellandrene  the  remaining  oil  is  still  strongly  Isevo-rotatory, 
the  optical  activity  being  probably  partly  due  to  Isevo-limonene. 

For  studying  the  behaviour  of  the  other  type  of  oil  in  the 
fractionating  apparatus,  a  sample  of  number  34  of  Table  II. 
was  taken  and  distilled  from  calcium  chloride  with  slight  altera- 
tion of  the  physical  constants  as  in  the  last  case,  the  values  being  : 


Density 
Specific  rotation 


.9O9.W/I6* 
[a]„  +  5-5\ 


A  slight  yellow  colour  in  this  oil  should  be  mentioned.  Several 
fractionations  on  200  c.c.  were  carried  out  in  the  manner  described 
for  the  other  type  of  oil.  The  results  of  the  first  and  final 
operations  being  given  in  the  two  folio winej  tables  : — 

Table  VII. 


rc. 


160-170 
170-171 
171-172 
172-173 
173-174 
174-175 
175-177 
177-179 
179-185 
185-190 
Above  190 


Per- 
centage. 


4-0 

11-8 

13-5 

16-8 

130 

120 

17-3 

60 

3-5 

1-7 

0-4 


Density 
15°/15«C. 


•898 
•903 
•904 
•907 
•909 
•912 
•915 
•918 
•919 


[»]d. 

Mo  -  1 
d 

•  •  • 

•5150 

+  ll^** 

•5137 

+  105° 

•5131 

+     8-7° 

•5114 

+     6*2'» 

•5102 

+     4^4*' 

•5070 

+     1-5° 

•5055 

-     0^5«» 

•5047 

•  •  « 

•5054 

•  •  • 

•  •  • 
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Table  VIII. 


f*  c. 

Per- 

Density 

[alo- 

/Ad  -  1 

centage. 

15»  / 15°  C. 

d 

160-170 

100 

•893 

+  18^1» 

•5190 

170-171 

9-5 

•897 

+  15-6» 

•5166 

171-172 

7-3 

•902 

+  11^7'» 

•5125 

172-173 

6-8 

•906 

+     9-l° 

•5100 

173-174 

11-8 

•910 

+     6-6" 

•5072 

174-175 

11-5 

•913 

+     37*» 

•5051 

176-177 

26-8 

•917 

+     I'Z'* 

•5029 

177-179 

8-0 

•920 

-     0-9» 

•5025 

179-185 

41 

•921 

-     2-7* 

•5408 

185-190 

10 

•  •  • 

•  •  • 

•  •  • 

Above  190 

2-2 

1 

•  •  • 

•  *  • 

... 

The  colour  of  the  original  oil  appeared  almost  all  in  the  first 
fraction  160-170**.  The  result  here  is  as  before  to  show  clearly 
enough  that  we  are  dealing  with  a  mixture  of  substances,  the 
change  in  the  specific  rotation  from  a  fairly  large  positive  value 
at  160  - 170°  to  a  small  negative  one  at  177-179°  being  specially 
noticeable  as  accompanying  an  increase  of  density.  As  the  oil 
was  chosen  as  a  typical  Cineol-oil,  the  best  method  of  determining 
how  far  a  separation  had  been  accomplished  was  to  test  for 
Cineol  in  each  fraction  according  to  the  method  of  Wallach  (Ann. 
der  Chetn.^  227,  p.  280) ;  in  every  case  the  characteristic  unstable 
splendid  prismatic  crystals  of  Cineol  di-bromide  were  formed, 
readily  decomposing  on  exposure  to  the  air. 

Dry  hydrogen  chloride  also  produced  in  each  of  the  well-cooled 
fractions  white  crystals  of  the  unstable  Cineol  di-hydrochloride. 
From  the  results  it  will  be  seen,  as  in  the  first  type  of  oil,  that  we 
are  dealing  with  a  mixture,  in  which  fractionating  efiects  only  a 
limited  separation. 

On  account  of  the  difficulty  of  separating  the  two  chief 
constituents  of  Eucalyptus-Oils  by  fractional  distillation,  it  seemed 
to  be  advisable  to  use  the  measurements  of  the  physical  constants 
to  obtain  at  least  an  approximate  estimate  of  the  proportions  in 
which  they  are  present.  For  instance,  in  the  case  of  the  density, 
if  we  assume  that  an  oil  is  composed  of  /^  parts  by  weight  of  a 
mean  Terpene  of  density  '855,  and  /g  parts  of  Cineol  of  densitjr 
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'927,  and  if  on  mixture  the  shrinkage  is  negligible,  as  in  the  case 
of  most  mixed  liquids,  then  the  density  d  of  the  mixture  is  given 

t^^^.h^h  a). 

If  /i  +  /o  is  100,  then  A  =  100     ^ ^       (2); 

JL  -  JL 
d^       d^ 

so  that  from  the  density  df  it  is  possible  to  calculate  the  percenta.ge 
by  weight  p^  of  the  Terpene.  Of  course  as  a  mean  value  '855  is 
adopted  for  density  of  Terpene,  while  the  actual  densities  range 
from  -848  to  '862;  this  formula  should  not  be  applied  to  mixtures 
containing  only  a  small  proportion  of  Cineol.  If  the  Terpene 
present  is  known,  then  in  the  above  formula  its  density  must  be 
taken  as  d-^ ;  the  mean  value  '855  being  used  only  when  the 
nature  of  the  Terpene  is  unknown. 

To  verify  the  applicability  of  the  above  formula  to  mixtures  of 
Terpenes  and  Cineol  the  following  mixtures  were  made  and  their 
densities  determined  for  comparison  with  those  calculated  by  the 
formula  above. 

Mixture  I. — Equal  volumes  of  turpentine  with  dfi  =  *866  at 
15°C.  and  Cineol  ^2  = '^213  at  15°,  density  of  mixture  '8936  at 
15°,  calculated  value  8936 ;  the  agreement  being  absolute  it 
follows  that  formula  (2)  would  give  absolutely  the  percentage  of 
Terpene  and  Cineol  actually  mixed. 

Mixture  II. — Three  vols,  of  turpentine  d-^  —  "866  and  one  vol. 
of  oil  No.  34.  ^2  ~  '9081  at  15°,  density  of  mixture  found  d=  '877 
at  15°,  calculated  by  (1)  '879;  conversely  using  (2)  to  calculate 
first  the  percentage  of  the  two  ingredients  by  weight,  we  get  26*2 
Eucalyptus-Oil  and  73*8  of  turpentine,  which  corresponds  to  one 
volume  of  oil  to  2  8  of  turpentine  instead  of  the  1  to  3  by 
experiment. 

These  two  experiments  show  that  given  an  oil  consists  of 
only  a  Terpene  and  Cineol  the  proportions  of  these  can  be 
obtained  with  a  certain  amount  of  accuracy  by  a  single  deter- 
mination of  the  density  of  the  oil,  and  if  the  density  of  the 
Terpene  present  is  known,  then  the  formula  will  allow  its  amount 
to  be  determined  with  fair  accuracy  by  a  single  determination  of 
the  density  of  the  oil. 
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This  determination  of  the  proportions  of  the  two  ingredients 
from  the  density  of  the  mixture  can  be  controlled  by  a  similar 
calculation  in  connection  with  the  specific  refractive  energy.  It 
is  well  known,  that  if  r^  and  rg  are  the  specific  refractive  energies 
of  two  substances  present  in  proportions  /i  and  /^  ^7  weight  ami 
/-  the  sp.  ref.  energy  of  the  mixture 

and  /i  +  ^2   =  100,  then  pi   =   100    ^    ~  ^^ 

According  to  this  formula  the  sp.  ref.  energies  ought  to  vary 
steadily  with  the  densities,  if  the  oils  consisted  of  two  main 
ingredients,  and  they  do  vary  steadily  on  the  whole,  but  with 
marked  exceptions,  showing  that  individual  oils  cannot  be  taken 
as  mixtures  of  only  the  two  main  substances.  By  applying  the  two 
formulae  (density  and  sp.  ref.  energy)  to  the  measurements  for  an 
oil,  it  can  be  ascertained  by  the  agreement  of  their  results 
whether  the  oil  is  a  mixture  of  a  Terpene  and  Cineol  or  not. 

As  another  physical  constant,  whose  measurement  might  be 
expected  to  give  definite  indications  as  to  the  proportions  of  the 
two  main  ingredients  in  a  Eucalyptus- Oil,  the  viscosity  seemed 
promising,  as  the  viscosity  of  Cineol  at  ordinary  temperatures 
would  naturally  be  expected  to  be  much  larger  than  that  of  a 
Terpene,  seeing  that  it  is  much  nearer  its  solidifying  point ;  thus,  to 
test  the  applicability  of  measurements  of  viscosity  to  the  analysis 
of  the  Eucalyptus-Oils,  the  following  experiments  were  made. 

A  cylindrical  glass  separator  of   170  c.c.   with  a  tap  at  the 

bottom  had  40  cm.  of  circular  capillary  tube  connected  to  it  by 

an   india-rubber  joint.     The  whole  was   so  arranged   that   the 

capillary  hung  vertically  from  the  separator,  so  that  its  upper  end 

was  30  cm.  from  the  mark  on  the  neck  of  the  separator  to  which 

the  oil  was  filled  up  in  every  case.     The  time  was  noted  for  20 

c.c  to  run  through  the  capillary ;   under  these  circumstances  the 

viscosity  is  proportional  to  the  time  taken  and  to  the  density  of 

the  liquid ;   to  obtain  the  specific  viscosity  referred  to,  water  at 

IG'S^C.  as  100,  all  that  is  necessary  is  to  multiply  100  times  the 

time  taken  by  any  oil  by  its  density,  and  to  divide  by  the  time 

for  water.     The  following  are  the  results  for  certain  oils  and 
mixtures : — 
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Table   IX. 


Specific 

Substance. 

Time  in 
Minutes. 

Density 
15»  /15"  C. 

viscosity 

(Water  at 

16-5«-100). 

Turpentine  -      -      - 

^ 

29-0 

•866 

148 

Oil,  No.  10    -      -      - 

- 

310 

•873 

159 

*»       «    13    - 

- 

30.0 

•875 

154 

„       „    34,    1  vol.    - 
Turpentine,  3  vols.  - 

•> 

31-8 

•877 

164 

Oil,  No.  15    -      -      - 

30-0 

•878 

155 

„      „    34,    1  vol.    - 
Turpentine,  1  vol.    - 

:| 

33  0 

•883 

171 

Oil,  No.  34,    3  vols.  - 
Turpentine,  1  vol.    - 

:! 

340 

•889 

180 

Cineol            1  vol.    - 
Turpentine,  1  vol.    - 

38-5 

•893 

202 

Oil,  No.  4] ,    1  vol.    - 
„      „    13,    1  vol.    - 

40-0 

•8936 

210 

„       ,i   34    -       .       - 

- 

400 

•908 

214 

4.1     -        -        - 

- 

57-0 

•913 

306 

No.  66,  Cineol     -      - 

•• 

56-0 

•921 

303 

It  will  be  seen,  that  there  is  a  wide  range  in  the  values  of  the 
viscosity  for  the  different  oils  and  mixtures,  from  148  for  turpen- 
tine to  303  for  Cineol,  moreover  that  a  body  like  oil  No.  13, 
which  according  to  its  density  and  specific  rotation  must  be 
almost  exclusively  Terpene  (Phellandrene),  has  the  viscosity  154 
near  that  of  turpentine,  while  the  oil  No.  41,  which  according  to 
its  density  contains  a  large  amount  of  Cineol,  also  has  a  large 
viscosity,  viz.,  306,  which  indeed  is  too  large  for  even  pure 
Cineol,  so  that  probably  small  amounts  of  still  more  viscous 
substances  than  Cineol  are  present.  With  only  slight  irregu- 
larities the  viscosity  rises  with  increasing  density.  From  the 
densities  the  amount  of  Cineol  in  each  oil  or  mixture  can  be 
approximately  calculated  as  already  explained,  and,  as  increasing 
density  means  increasing  content  of  Cineol,  the  viscosity  rises 
with  increasing  content  of  Cineol. 

It  thus  appears  that  conclusions  drawn  as  to  the  composition 
of  an  oil  from  its  density  and  specific  refractive  energy  could  be 
controlled  in  a  general  way  by  viscosity  determinations. 
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Art.   XVII. — Report  of  the  Antarctic   Committee    of  the 

Royal   Society   of    Victoria, 

[Eead  16th  November,  1893.] 

Your  Committee  has  held  a  few  meetings  during  the  year, 
sitting  with  the  corresponding  Committee  of  the  Royal  Geograph- 
ical Society  of  Australia,  as  hitherto.  There  has  been  very  little 
work  to  do  since  Baron  Dickson  decided  to  withdraw  his  co- 
operation in  the  proposed  Swedish-Australian  expedition  to  have 
been  despatched  in  the  charge  of  Baron  Nordenskiold.  Never- 
theless, our  efforts  to  direct  attention  to  this  region  have,  during 
the  past  year,  borne  their  first  fruits  in  the  despatch  of  five  steam 
whalers.  These  vessels  carried  a  limited  staff  of  observers  and 
the  scientific  work  done  was  subordinated  very  strictly  to  the 
commercial  purposes  of  the  owners  of  the  ships.  The  vessels 
having  found  a  plentiful  supply  of  seals  in  latitude  64°  S.,  under 
the  lea  of  Trinity  land,  went  no  further  south.  Dr.  Donald  and 
Mr.  W.  S.  Bruce  have  written  important  papers  descriptive  of 
their  observations  on  board  the  Balcena  and  Active^  and  these  will 
shortly  be  published  by  the  Royal  Geographical  Society  of  Great 
Britain.  A  fine  collection  of  southern  birds  has  been  brought 
back,  and  a  collection  of  drawings  and  photographs  which  was 
exhibited  at  the  last  meeting  of  the  British  Association  attracted 
considerable  attention,  and  has  led  to  a  vote  of  money  to  enable 
Mr.  Bruce  to  spend  next  year  upon  one  of  the  Antarctic  Islands 
making  further  observations. 

As  the  owners  of  the  ships  are  sending  them  out  again  this 

year  it  may  be  concluded  that  the  cargoes  brought  home  last  year 

were  of  a  sufficiently  payable  nature  to  ensure  further  exploration 

of  the  region  for  commercial  purposes.     Further,  we  shall  shortly 

be  able  to  record   an  effort   to  re-open   the   Antarctic  on  the 

meridian  of  Australia  or  New  Zealand,  as  a  steam  whaler,  the 

Antarctic^  left  Tonsberg  in  Norway  on  19th  September,  under  the 

command  of   Captain  Bull.      She  will  go  direct  to  Newcastle 

N.S.W.,  where  she  will  fill  her  bunkers  and  then  start  for  the 

p2 
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south.  A  small  bonus  from  our  Government  would  induce  her 
owners  to  allow  her  to  return  with  her  cargo  to  Melbourne,  and 
thus  to  initiate  the  new  industry  which  we  have  long  sought  to 
get  our  local  shipowners  and  merchants  to  embark  in — so  far 
without  success.  Efforts  should  also  be  made  to  secure  a  passage 
for  a  scientific  observer,  whose  work  need  not  impede  the  work  of 
the  voyage  whilst  it  should  be  of  the  greatest  scientific  value. 

We  must  congratulate  the  Society  upon  the  efforts  made  by  the 
joint  Committee  during  the  past  seven  years,  as  they  have  resulted 
in  the  re-opening  of  the  Antarctic  Seas,  after  fifty  years  o£ 
absolute  neglect. 

G.   S.   Griffiths, 
Hon,  Secretary  Antarctic  Sub-Committee. 


Art.   XVIII. — Report  of  the   Gravity   Survey   Committee 

of  the  Royal  Society  of    Victoria, 

[Eead  16th  November,  1893.] 

Your  Committee  has  much  pleasure  in  reporting  that  good 
progress  has  been  made  in  the  work  of  the  Survey  during  the 
past  year.  The  apparatus  sent  out  from  the  Kew  Observatory 
by  the  Royal  Society  of  London  has  been  erected  at  the 
Melbourne  Observatory  in  an  underground  apartment,  under  the 
supervision  of  Mr.  Ellery ;  the  observing  telescope  described  in 
the  last  report  was  completed  and  placed  in  position  last 
autumn :  and  an  elaborate  series  of  observations  taken  of  the 
pendulums  by  Mr.  Baracchi,  in  order  to  connect  Melbourne 
with  the  Kew  and  Greenwich  base  stations.*  Mr.  Love  has 
obtained  practice  in  observing,  and  is  now  engaged  on  a  series  of 
observations  intended  partly  to  supplement  those  of  Mr. 
Baracchi,  partly  to  form  a  starting  point  for  the  Australasian 
Survey. 

In  the  course  of  the  work  a  number  of — as  the  observers  think 
—radical  defects  in  Kater's  design  for  an  invariable  pendulum 
have  manifested  themselves  (see  appendix).  It  is  hoped  that 
some  of  these  disadvantages  will  be  overcome  in  the  new  type  of 
pendulum  now  under  construction  by  Mr.  Ellery  at  the 
Melbourne  Observatory. 

The  Committee  has  expended  £12  6s.  of  its  grant,  partly  cost 
of  package  and  transport  of  the  pendulums,  partly  in  necessary 
mechanical  work  upon  them. 

Your  Committee  respectfully  asks  for  re-appointment,  with  the 
addition  of  the  name  of  Mr.  Baracchi ;  and  that  the  unexpended 
balance  of  the  grant  of  £25  be  placed  at  its  disposal. 

E.   F.   J.    Love,  Hon,  Sec, 


*  Proc.  Woj.  Soc.  Victoria,  vol.  vl.,  p.  162. 
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Appendix  A. 

On  the  design  of  Pendulum  Apparatus  for  Differential  Observa- 
tions of  Gravity.     By  E.  F.  J.  Lovb,  M.  A. 

The  work  of  the  Gravity  Survey  Committee,  of  which  I  have 
the  honour  to  be  secretary,  has  forced  upon  my  attention  the 
subject  of  the  various  theoretical  points  which  come  up  for 
consideration  in  the  designing  of  pendulums  for  use  in  differential 
observations  of  gravity.  A  good  many  different  forms  of 
pendulum  are  now  employed  for  this  purpose  by  observers  in 
different  parts  of  the  world  :  and  it  seems  not  altogether  without 
interest  to  examine  the  various  types  in  use,  with  the  view  of 
seeing  to  what  extent  they  agree  with  what  we  may  look  upon  as 
the  ideal  pendulum,  and,  where  they  differ,  to  indicate  the 
manner  in  which  improvements  might  be  effected. 

(a)  The  first  point  to  which  attention  should  be  directed  is 
the  fact  that  the  only  measurement  which  has  to  be  made  on 
pendulums  for  differential  work  is  the  determination  of  the 
vibration  number  in  different  parts  of  the  earth.  This  at  once 
places  the  possible  accuracy  of  the  work  on  an  altogether 
different  level  from  that  obtainable  in  any  absolute  measurement 
of  gravity  :  in  absolute  measurement  we  are  definitely  limited  by 
the  degree  of  accuracy  obtained  in  the  measurement  of  the  length 
of  the  pendulum,  an  operation  very  inferior  in  this  respect  to  the 
determination  of  a  vibration  number  by  the  method  of  conici- 
dences.  But  the  whole  value  of  the  work  depends  on  the  extent 
to  which  the  vibration  number  of  the  differential  pendulum  at 
any  one  place  maintains  its  constancy  ;  in  other  words,  on  the 
degree  of  invariability  of  the  peridtilum. 

It  might  seem  superfluous  to  insist  on  the  necessity  of  so 
constructing  a  differential  pendulum  that  it  shall  be,  as  far  as  the 
nature  of  material  structures  will  allow,  invariable  in  form  and 
dimensions,  but  such  is  not  the  case.  Some  observers  have 
conceived  the  idea  that  it  would  be  convenient  to  be  able  to 
make  both  differential  and  absolute  measurements  with  the  same 
pendulum :     notably    Commandant    Defforges,*    who    has    con- 


*  Comptes-Ke^(lu^^  des  seances  de  la  Commission  Permanente  de  rAssodation  Gt^oddsigiie 
Internationale,  1888.    Annexe  vb.  p.  12,  e(jij. 
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structed  for  use  in  the  French  geodetic  surveys  an  instrument 
which  he  terms  a  "reversible  invertible  pendulum:"  this 
instrument  has  two  fixed  knife-edges,  and  two  interchangeable 
weights,  which  are  transferred  from  end  to  end  of  the  pendulum 
in  each  observation.  Commandant  Defforges  is  of  opinion  that 
such  a  mode  of  construction  will  do  away  with  the  errors 
inseparable  from  the  use  of  so-called  invariable  pendulums.  1 
cannot  agree  with  him  here :  for  it  seems  to  me  very  doubtful 
whether  we  should  ever  get  the  weights  after  displacement  back 
to  exactly  their  Original  positions :  and  the  errors  thus  com- 
missible,  though  small,  are  quite  likely  to  be  of  a  higher  order  of 
magnitude  than  those  which  the  method  is  designed  to  eliminate. 
For  instance,  suppose  a  fine  dust  particle  should  get  lodged 
between  the  weight  and  its  seat :  this  might  well  be  the  ten- 
thousandth  of  an  inch  thick,  and  yet  escape  observation :  yet  it 
would  alter  the  vibration  number  in  a  half-seconds  pendulum  by 
one  and  a  half  vibrations  per  day.  Moreover,  the  large  amount 
of  extra  handling,  screwing  up,  etc.,  involved  seems  to  me  to 
militate  seriously  against  the  trustworthiness  of  the  arrangement. 
I  have  entered  into  this  matter  at  considerable  length  because 
Commandant  Defforges  is  looked  upon,  and  rightly  so,  as  one  of 
the  foremost  of  living  geodesists,  and  his  work  demands  very 
careful  consideration. 

Positing  then  the  necessity  for  invariability,  as  far  as  it  can 
be  attained,  let  us  see  how  we  are  to  seek  it. 

I  am  strongly  of  opinion  that  the  pendulum  should  be  rigid ; 
this,  indeed,  was  the  first  point  forced  on  my  attention  when 
handling  the  Indian  pendulums.  However  much  care  be  taken, 
a  five-foot  bar  of  thin  brass,  with  comparatively  heavy  weights  at 
its  ends,  is  continually  undergoing  flexures  of  a  rather  alarming 
magnitude  during  the  processes  of  handling  which  necessarily  go 
on  in  the  course  of  the  transfer  of  the  pendulum  from  its  case  to  the 
cylinder  in  which  it  is  vibrated;  I  have  serious  doubts  whether  any 
amount  of  care  can  prevent  such  flexures  as  will  introduce  a  per- 
manent set  and  alter  the  vibration  number.  Nor  are  these  doubts 
without  solid  foundation ;  we  know  that  these  pendulums  have  been 
bent  in  the  past,  and  have  had  to  be  re-straightened — a  process 
which  necessarily  destroys  the  continuity  of  the  observations 
made  with  them — and  one  of  them  is  certainly  not  quite  straight 
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now.  On  these  grounds  I  should  view  with  suspicion  any  design 
which  included  a  flexible  bar;  among  these  may  be  mentioned 
the  pendulums  lately  employed  by  Professor  Mendenhall,*  which 
were  of  the  same  general  pattern  as  the  Indian  pendulums, 
though  much  shorter,  and  consequently  less  liable  to  injury.  The 
best  pattern  I  have  seen  is  that  adopted  by  Lieut. -Col.  von 
Sterneck,  which  consists  of  a  rigid  rod,  carrying  at  its  lower  end 
a  bob  composed  of  two  frustra  of  cones  united  at  the  base. 

Recent  practice  inclines  more  and  more,  and  rightly  so,  to  the 
use  of  half-second  pendulums ;  for  a  pendulum  of  one-fourth 
the  length  is,  at  least,  ten  times  as  free  from  risk  of  injury  in 
handling.  A  five-foot  bar  is  distinctly  awkward,  but  a  thirteen- 
inch  bar  is  just  about  as  comfortable  a  size  to  handle  as  could 
well  be  imagined,  to  say  nothing  of  the  increased  rigidity.  This 
method  secures  the  further  ad  vantage  of  portability,  a  matter  of 
great  importance  in  survey  work. 

Not  merely  should  the  pendulum  be  short  and  rigid,  its 
structure  should  be,  as  far  as  possible,  continuous  throughout. 
This,  unfortunately,  cannot  be  fully  attained;  the  best  which 
can  be  done  is  to  have  the  different  parts  so  made  that 
they  can  be  attached  together  by  a  process  of  shrinking  on 
and  riveting.  Solder  is  always  objectionable,  and  its  use  can  be 
avoided  by  employing  a  suitable  design. 

One  great  obstacle  to  the  attainment  of  invariability  is  the  old 
practice  of  attaching  the  knife-edges  to  the  pendulum  and 
swinging  it  on  a  plane  suspension  ;  for  the  knife-edges  get  dulled 
and  have  to  be  reground  ;  each  regrinding  of  course  changes  the 
effective  length  of  the  pendulum,  and  destroys  the  differentiality 
of  the  observations.  Professor  Mendenhall t  took  a  great  step  in 
advance  when  he  attached  the  planes  to  the  pendulum,  and 
swung  it  on  a  knife-edge  suspension :  for  a  good  agate  plane 
requires  only  to  be  kept  clean ;  while  the  knife-edges,  if  separate 
from  the  pendulum,  maybe  reground  at  pleasure  without  sacrifice 
of  differentiality.  Incidenbally  this  mode  of  suspension  introduces 
a  good  many  other  improvements,  which  may  as  well  be  summa- 
rised here. 


»  U.S.  Coast  and  Geodetic  Survey  Report  for  1891,  appendix  15,  p.  503. 
t  L.C.,  p.  530. 
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1st.  The  difficulty  of  setting  the  knife-edges  accurately  in  line 
is  entirely  got  rid  of ;  for  they  can  be  attached,  once  for  all,  to 
their  seats  in  the  suspending  apparatus,  and  ground  up  together 
in  situ. 

2nd.  The  difficulty,  never  yet  overcome,  of  setting  the  knife- 
edges  accurately  perpendicular  to  the  axis  of  the  pendulum  is 
done  away  with :  for  the  setting  of  the  agate  planes  can  be  tested 
by  optical  means  to  any  required  order  of  accuracy,  and  the  head 
to  which  the  planes  are  attached  can  be  altered  till  they  attain 
their  proper  positions.  This  fact  removes  the  only  possible  advan- 
tage of  a  flexible  pendulum  bar.  Kater's  object  in  making  the  bar 
flexible  was  to  ensure  its  verticality  even  if  the  knife-edges  were 
not  quite  accurately  set ;  this  advantage  has  always  seemed  to  me 
rather  a  doubtful  one,*  even  with  Kater's  original  pattern,  but 
whether  it  be  so  or  no,  the  attachment  of  the  agate  planes  to  the 
pendulum  makes  any  flexibility  in  the  bar  quite  superfluous. 

(b)  Not  merely  should  the  pendulum  be  invariable,  its  shape 
is  a  matter  of  importance ;  for  it  must  be  so  designed  as  to 
render  the  resistance  of  the  air  to  its  motion  a  minimun.  This  is 
a  serious  objection  to  a  form  which  would  otherwise  be  highly 
advantageous;  Captain  Basevif  suggested  that  a  rigid  cylindrical 
rod  with  a  spherical  bob  would  be  a  good  form,  because  for  it, 
alone  of  all  known  figures,  the  pressure  connection  could  be 
determined  directly  by  calculation ;  unfortunately  this  form  ofiers 
a  great  deal  of  air  resistance,  and  such  a  pendulum  would  have 
its  oscillations  damped  too  rapidly  for  convenient  observing.  A 
lenticular  figure  is  probably  the  best,  but  it  is  difficult  to  make 
symmetrical ;  and  on  the  whole,  the  most  convenient  seems  to  be 
the  double-cone  pattern  of  von  Steme^k,  which  can  be  figured  in 
the  lathe  with  all  desired  accuracy. 

Another  point  in  connection  with  the  shape  is  the  position  to 
be  assigned  to  the  pendulum  bob.  The  usual  practice  is  to  set 
its  broadest  plane  vertical  and  in  the  plane  of  swing ;  but  von 
Stern eck  puts  it  horizontal.  I  believe  this  was  done  by  him  for  con- 
structional reasons,  but  a  further  advantage  is  incidentally  secured 
in  this  way.     It  is  well  known  that  a  flat  body  moving  in  a  fluid 


Sir  G.  G.  Stokes  liowever  thinks  differently.     V'nU  appendix  B. 
t  G.  T.  Survey  of  India,  vol.  v„  p.  92. 
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tends  to  set  itself  broadside  on  to  the  direction  of  motion ;  if  then 
the  bob  be  vertical  and  its  broadest  plane  parallel  to  the  plane  of 
motion,  it  is  always  trying  to  rotate  about  its  vertical  axis,  and 
in  this  way  either  the  knife-edges  will  wabble  on  the  suspension, 
or  (if  the  pendulum  be  too  heavy  for  that)  a  torsional  stress  is 
applied  to  the  knife-edge,  the  direction  of  the  stress  being  reversed 
twice  in  each  oscillation  :  of  course  this  stress  is  only  small,  but 
just  as  constant  dropping  wears  away  stones,  so  a  constantly 
reversed  stress  wears  out  a  knife-edge.  The  case  is  very  different 
if  the  broadest  plane  of  the  bob  be  horizontal ;  here  the  only  effect 
is  a  bending  stress  on  the  pendulum  rod,  a  stress  too  small  to 
produce  any  effect  on  a  rod  of  ordinary  dimensions.  If  we  bear 
in  mind  that  von  Sterneck's  rod  is  about  \  of  an  inch  thick, 
but  that  a  deceht  steel  knife-edge  is  not  x^.^jt^xf  ^^  *^  inch  across, 
the  advantage  of  transferring  the  stress  from  the  knife-edge  to 
the  rod  is  at  once  evident. 

Another  point  to  be  attended  to  is  the  position  at  which  the 
starting  lever  gives  its  impulse  to  the  rod.  If  this  be  not — as  it 
generally  is  not — at  or  near  the  centre  of  oscillation,  the  operation 
of  starting  tends  to  produce  a  sideways  shift  of  the  head  of  the 
pendulum,  and  so  to  bend  over  and  dull  the  knife-edge.  Now  to 
determine  the  dimensions  of  a  pendulum  of  given  form  which 
shall  have  its  centre  of  oscillation  at  a  given  point  is  a  matter  for 
calculation  ;  the  calculations  are  rather  complicated,  but  quite 
manageable  by  known  mathematical  methods,  so  need  not  be 
detailed  herp. 

(c)  The  supports  of  the  pendulum  must  of  course  be  as  friction- 
less  as  possible.  This  is  secured  by  attending  to  the  construction 
of  the  knife-edges  and  planes  of  suspension ;  and  here  we  have 
the  advantage  of  the  experience  gained  by  the  manufacturers  of 
chemical  balances,  among  whom  the  general  consensus  of  opinion 
seems  to  be  that  a  steel  knife-edge  and  agate  planes  affords  less 
friction  than  any  other  combination.  Agate  knife-edges  cannot 
be  given  so  fine  an  edge  as  steel,  and  the  siiuilarity  of  the  material 
of  planes  and  knife  edges  is  a  further  objection,  and  although 
there  is  of  course  no  risk  of  rust,  there  is  some  danger  of  splitting 
the  knife-edge ;  the  advantage  here  is  on  the  side  of  the  steel,  for 
a  rusty  steel  knife-edge  can  be  reground,  but  a  split  agale  is  of 
no  further  use  and  nmst  be  i-eplaced  by  a  new  one. 
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(d)  However  carefully  we  construct  our  pendulums  we  shall 
always  have  to  correct  the  observed  vibration  number  for 
temperature  and  air  pressure,  and  the  corrections  are  by  no 
means  small.  Temperature  changes  affect  both  the  dimensions 
of  the  pendulum  and  the  general  properties  of  the  medium  in 
which  it  swings,  while  pressure  affects  only  the  second  of  these. 
We  therefore  require  to  determine  both  these  quantities  with 
considerable  accuracy ;  for  pressure  this  is  easy  enough,  a  good 
syphon  barometer  gauge  being  all  that  is  wanted ;  but  the  deter- 
mination of  the  temperature  is  not  so  simple,  and  observers  are 
by  no  means  agreed  as  to  the  best  method  of  attaining  it.  The 
general  assumption  appears  to  be  that  a  thermometer  will  follow 
the  changes  of  temperature  of  the  air  more  quickly  than  will  the 
pendulum.  Accordingly  many  observers,  including  Sabine  and 
Mendenhall,  sink  the  thermometer  bulbs  in  a  metal  bar  of  the 
same  thickness  as  the  pendulum  rod,  while  von  Sterneck  encloses 
the  whole  thermometer  in  a  wide  glass  tube.  The  latter  plan  is 
almost  certainly  bad;  for  the  heat  has  first  to  make  its  way  through 
a  glass  tube,  then  across  a  layer  of  air,  and  then  to  heat  up  the 
thermometer.  But  is  Sabine's  plan  very  much  better?  If  we 
consider  the  structure  of  a  thermometer  bulb,  viz.:  a  thin  layer  of 
glass,  which  is  notoriously  a  bad  conductor  of  heat,  and  then  a 
cylindrical  mass  of  mercury  about  as  thick  as,  and  a  worse 
conductor  than,  the  pendulum  rod,  and  if  we  bear  in  mind  that 
convection  currents  probably  play  -only  a  secondary  part  in 
equalising  the  temperature  of  different  parts  of  the  thermometer 
bulb,  and  further  that  all  delicate  thermometers  are  sluggish  in 
their  indications,  I  think  we  shall  see  that  an  unprotected 
thermometer  with  a  tolerably  large  bulb,  set  as  near  as  possible 
to  the  pendulum,  will  probably  lag  in  temperature  behind  the  air 
of  the  containing  vessel  by  about  the  same  amount  as  the  pendu- 
lum itself,  and  in  consequence  the  thermometer  is  more  likely  to 
give  the  actual  temperature  of  the  pendulum  if  arranged  in  this 
way  than  if  sunk  in  a  metal  bar  or  otherwise  modified.  In  any 
case  delicate  thermometers  are  required  ;  they  should  register  at 
least  to  one-twentieth  of  a  degree  Fahrenheit,  preferably  to  one- 
fiftieth  of  a  degree  Centigrade. 

(e)  But  little  need  be  said  as  to  the  containing  apparatus.  It 
should  certainly  be  of  metal,  in  order  as  far  as  possible  to  secure 
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uniformity  of  temperature  throughout  the  enclosure,  and  should 
be  painted  of  a  light  colour  externally,  so  as  to  diminish  the  rate 
of  absorption  of  heat :  it  cannot  very  well  be  left  bright,  as  the 
light  reflected  from  it  would  be  a  serious  obstacle  to  observing. 
The  apparatus  should  of  course  be  rigid  and  tolerably  heavy, 
otherwise  the  pendulum  when  swinging  will  set  it  in  vibration;  it 
should  also  be  a  form  of  very  stable  equilibrium,  else  external 
disturbance  may  shake  it  and  interefere  with  the  motion  of  the 
pendulum.  A  truncated  cone  of  thick  brass  seems  to  answer 
every  purpose  ;  glass  windows  can  be  introduced  where  necessary, 
and  the  case  should  be  mounted  on  large  levelling  screws,  which 
stand  in  metal  grooves  on  a  heavy  support  of  stone  or  timber. 
Such  an  apparatus  need  not  weigh  more  than  half-a-hundred- 
weight  or  so  all  told,  and  need  take  up  but  little  room ;  a  striking 
contrast  to  the  Indian  apparatus,  which  is  extremely  bulky  and 
weighs  nearly  a  ton. 


Appendix  B. 


Part  of  a  Letter  from  Sir  G.  G.  Stokes,  Bart.,   P.R.S.,    to  the 

Secretary, 

7  Queen's  Parade,  Bath, 

6M  August,  1891. 
Dear  Mr.  Love, 

You  do  not  say  expressly,  but  I  take  for  granted  that  in  the 
contemplated  gravity  survey  you  mean  to  use  invariable  pendu- 
lums, not  Rater's  pendulum,  or  some  other  form  available  for 
absolute  determinations.  It  is  generally,  I  think,  allowed  that 
for  determining  the  variation  of  giavity  from  place  to  place  the 
results  obtained  by  invariable  pendulums  are  the  more  accurate. 
The  series  of  determinations  would  be  rendered  absolute  by 
transporting  the  pendulums  to  some  station  where  gravity  has 
been  well  determined  absolutely  and  swinging  them  there.  It 
will  suffice  if  the  station  last  mentioned  be  one  for  which  gravity 
is  accurately  known  absolutely  by  comparison,  by  means  of 
invariable  pendulums  used  by  previous  observers,  with  some 
other  station  where  gravity  had  been  determined  absolutely. 
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At  least  two  pendulums  just  like  each  other  should  be  used,  in 
order  that  any  accidental  derangement  of  a  pendulum  may  be 
detected.  Sabine  said  to  me  in  conversation  that  there  ought  to 
be  three,  as  that  would  enable  you,  in  the  event  of  any  derange- 
ment taking  place  in  course  of  transit  or  handling,  to  tell  which 
pendulum  it  was  that  had  got  altered.  If  you  had  only  two, 
and  one  got  slightly  deranged,  you  could  only  tell  which  it  was 
by  going  back  to  one  of  the  stations  where  they  had  been 
previously  used  and  swinging  them  afresh.  However,  I  think 
two  only  have  as  a  rule  been  all  that  have  been  used  in  gravity 
surveys,  and  I  believe  that  with  care  in  packing,  transporting^  • 
and  handling,  such  derangements  are  not  likely  to  occur. 

Before  fixing  on  the  form  we  must  answer  the  question.  Is  the^ 
correction  for  the  resistance  of  the  air  going  to  be  determined  by 
calculation  or  by  experiment  ? 

(a)  If  by  calculation,  we  are  restricted  to  forms  for  which  it  is. 
possible  to  effect  the  calculation.  The  pendulum  might  be  a 
plain  cylindrical  rod,  or  such  a  rod  with  a  sphere  at  the  end.  In 
an  invariable  pendulum,  soundness  of  casting  would  not  be  of  any 
very  great  moment,  the  observations  being  stiictly  differential. 
If  a  rod  be  used,  I  should  prefer  the  ends  being  made  hemi- 
spherical, or  thereabouts.  The  exact  form  is  of  no  particular 
consequence,  for  for  a  small  portion  of  the  rod  near  the  end  the 
calculation  cannot  be  effected,  whether  the  rod  be  left  plain,  or 
formed  into  a  hemisphere.  The  calculation  for  a  sphere  would 
not  apply  to  a  hemisphere  joined  on  to  a  cylinder.  But  the  part 
of  the  resistance  which  depends  on  what  is  near  the  end  of  the 
rod  forms  only  a  small  fraction  of  the  whole,  and  if  we  are 
obliged  to  have  recourse  to  estimation  for  that  small  portion,  the 
uncertainity  thence  arising  can  be  only  very  small,  since  the  rod 
is  supposed  to  be  but  narrow  for  its  length.  The  alternative  is- 
to  adopt  the  form  mentioned  by  General  Walker,  a  cylindrical 
rod  with  a  sphere  at  the  end.  I  do  not  think  there  is  much  to 
choose  between  these  two  forms.  I  think  the  latter  would  keep 
up  its  oscillations  somewhat  longer,  and  the  former  would  have 
to  be  about  five  feet  long  (for  a  seconds'  pendulum)  which  might 
perhaps  be  a  little  inconveniently  long.  I  do  not  know  however 
that  this  would  be  any  serious  inconvenience. 
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As  to  the  calculation  it  is  to  be  remarked  that  the  numerical 
value  of  the  index  of  friction  given  in  my  paper  is  much  too  low. 
This  arises  in  great  measure  from  my  having  corrected  for  the 
residual  air  in  Baily's  swings  at  reduced  pressure  (about  one  inch 
of  mercury)  on  the  supposition  (which  seemed  to  bo  conformable 
to  the  single  experiment  that  Sabine  had  made  on  the  subject)  that 
the  coefficient  of  viscosity,  the  /x  of  my  paper,  varies  as  the 
density.  We  know  that  Maxwell's  law,  according  to  which  it  is 
independent  of  the  density,  is  very  accurately  true  in  experiment. 
The  true  coefficient  is  now  well  known  for  air.  I  have  not  got 
here  books  of  reference,  but  towards  the  end  of  a  paper  of 
Tomlinson's  in  the  Phil.  Trans.,  in  which  he  treats  of  the  viscosity 
of  air,  you  will  tind  collected  the  numerical  results  of  various 
observers,  himself  included.  The  effect  of  reducing,  in  my  paper, 
by  a  law  as  to  the  relation  between  viscosity  and  density  now 
known  not  to  be  the  law  of  nature  was  to  exaggerate  the  effect  of 
reduction  of  pressure,  in  other  words  to  under-estimate  the  effect 
of  the  residual  air,  and  therefore,  in  equating  the  theoretical 
expression  for  the  difference  between  thirty  inches  pressure  and 
one  inch  in  the  observed  result,  to  bring  out  a  coefficient  which 
was  decidedly  too  small.  The  adoption  however  of  the  true  law, 
though  it  raises  considerably  the  coefficient  of  viscosity  as  got 
from  Baily's  experiments,  leaves  it  still  too  small.  I  do  not  see 
how  to  account  for  this  except  on  the  supposition  that  the  motion 
of  the  pendulums  was  not  small  enough  to  allow  of  a  strict  appli- 
cation of  the  formulas  of  my  paper.  I  have  remarked  in  my 
paper  (at  least  with  reference  to  a  suspending  wire,  and  the  same 
would  of  course  be  true  generally)  that  the  effect  of  the  formation 
of  eddies  would  be  to  tend  to  throw  the  effect  of  the  resistance 
from  off  the  time  on  to  the  arc.  Whether  any  sensible  part  of 
the  resistance  is  due  to  the  formation  of  eddies,  may  be  tested  by 
seeing  whether  the  arc  of  vibration  decreases  strictly  in  geometric 
progression  as  the  time  increases  in  arithmetic.  I  examined  in 
this  way  some  of  Sabine's  experiments  in  the  Phil.  Trans.,  and 
some  of  BesseFs  experiments  with  the  long  and  short  pendulums. 
Plotting  a  curve  with  the  time  and  log-arc  for  co-odinates,  it  came 
a  straight  line  for  the  long  pendulum,  but  the  curve,  though 
very  nearly  a  straight  line  for  the  shorter  pendulums,  had  a 
sensible  though  slight  curvature.     It  appears  therefore  that  with 
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the  amplitude  of  vibration  usual  in  pendulum  experiments, 
at  least  in  the  early  portion  of  the  swing  the  effect  of  eddies  is 
not  wholly  insensible,  and  therefore  it  may  well  be  that  the 
formula  in  which  the  motion  is  assumed  to  be  small  enough 
to  be  regular  may  not  be  quite  applicable  to  the  actual 
experiments.  However,  beyond  the  discrepancy  between  the 
calculated  and  observed  decrement  of  the  arc  of  vibration, 
which  I  have  mentioned  in  my  papei*,  and  also  the  decrement 
being  not  quite  strictly  in  geometric  progression,  there  was 
nothing  to  indicate  that  the  formulas  were  in  any  way  in  fault, 
so  very  good  seemed  the  agreement  between  theory  and  observa- 
tion, until  it  was  shown  that  the  correction  of  the  assumed  law 
as  to  the  relation  between  the  viscosity  and  the  density  still  left 
the  numerical  value  of  the  index  of  friction  as  determined  from 
the  pendulum  experiments  slightly  too  small.  But  in  merely 
differential  observations,  such  as  those  carried  on  with  invariable 
pendulums,  T  think  any  uncertainty  of  this  kind  would  be  quite 
insensible  provided  that  care  were  taken  that  the  observations 
should  be  strictly  differential  or  very  nearly  so.  Hence,  if  you 
wish  to  connect  a  group  of  Australian  stations  with  Indian 
stations  it  is  a  perfectly  open  question  whether  you  shall  choose 
a  pressure  of  say  twenty-eight  inches  for  the  Australian  set  or  a 
pressure  of  say  four  inches  (or  whatever  the  usual  Indian 
pressure  for  India  was).  That  is  on  the  supposition,  which  I 
gather  from  your  letter  is  intended,  that  you  mean  to  construct 
new  pendulums.  The  pendulums  being  different,  the  two  series 
cannot  be  connected  till  the  new  pendulums  are  swung  at  one  of 
the  old  stations,  unless  you  are  ready  to  trust  to  a  reference  of 
each  series  to  an  absolute  determination  belonging  to  it.  But  in 
either  case  if  the  higher  pressure  were  thought  the  more 
convenient  for  the  Australian  stations,  and  it  were  not  wished  to 
trust  to  a  correction  for  so  great  a  difference  of  pressure  as 
twenty-eight  and  four  inches,  it  would  merely  be  requisite  to 
swing  the  invariable  pendulums  twice  in  succession  at  the 
reference  station,  once  at  the  higher  pressure,  to  connect  with 
the  Australian  series,  and  once  at  a  low  pressure  to  connect  with 
the  Indian  series  or  with  the  absolute  determination  as  the  case 
may  be.  If  the  vacuum  apparatus  be  not  quite  staunch,  as  I 
fear  may  prove  to  be  the  case,  it  might  be  better,  as  a  matter  of 
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convenience  and  indeed  acc,uracy,  and  as  Colonel  Herschel  has 
proposed,  to  use  the  vacuum  apparatus  only  for  ensuring  a 
constant  pressure  of  say  twenty-seven  or  twenty-eight  inches, 
except  of  course  for  the  one  set  of  swings  at  low  pressure  taken 
at  the  station  of  reference.  However,  much  would  depend  on 
the  condition  of  the  vacuum  apparatus. 

I  will  mention  here  lest  I  should  forget  it  that  it  is  well  to 
allow  an  observation  (whether  by  a  single  swing,  as  may  be  done 
in  vacuo  or  by  a  succession  of  swings  does  not  much  matter)  to 
extend  over  twenty-four  hours,  or  if  that  be  inconvenient  at 
least  from  dark  to  dark,  through  day  or  night  as  may  be  chosen, 
so  as  to  rate  the  clock  by  transits  for  the  interval  of  time  over 
which  the  observations  extend.  For  you  cannot  trust  a  clock, 
even  though  the  rate  from  day  to  day  be  very  uniform,  to  be 
quite  exempt  from  a  diurnal  inequality  of  rate. 

(b)  Suppose  now  that  we  prefer  to  depend  on  experiment  for 
the  correction  for  the  air.  Then  we  may  choose  our  form  of 
pendulum  as  we  please.  That  usually  employed  has  the  bar 
somewhat  thin,  in  a  fore  and  aft  direction,  so  as  to  be  slightly 
flexible.  Without  this  there  is,  I  believe,  some  difficulty  in 
ensuring  that  the  weight  shall  bear  well  on  both  agate  planes,  so 
as  not  to  run  the  risk  of  turning  slightly  about  a  vertical  axis  to 
and  fro  as  it  swings.  I  recollect  someone  (Sabine,  I  think), 
telling  me  that  someone,  I  forget, who,  did  not  like  the  flexibility, 
and  proposed  to  make  the  pendulum  stiff*,  and  Kater  (I  think  it 
was)  said,  "  He'll  find  it  will  not  do." 

The  form  having  been  chosen,  we  have  to  find  the  correction  for 
the  air  experimentally.  This  demands  the  use  of  a  vacuum  appara- 
tus. I  think  the  most  convenient  plan  would  be  to  get  9»  facsimile 
of  the  pendulum  made  of  wood.  The  resistance  of  the  air  depends 
only  on  the  form  and  time  of  vibration  of  the  pendulum,  I  me^n 
supposing  the  state  of  the  air  given,  and  these  would  be  the  same 
for  the  actual  pendulum  and  for  the  wooden  model.  By  avoiding 
a  specially  dense  wood  we  might  easily  get  the  model  ten  or 
twelve  times  as  light  as  the  actual  pendulum,  and  the  effect  of 
the  air  on  arc  and  time  would  be  magnified  ten  or  twelve  times. 
The  whole  time  of  the  swing  would  be  reduced  in  the  same 
proportion ;  but  this  would  not  signify  as  regards  having  a 
shorter  interval  by  which  to  divide  any  error  of  observation  of 
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the  initial  or  final  coincidence,  for  the  method  of  coincidences  is 
so  exact  that  it  may  be  deemed  perfect ;  that  it  is  to  say  any 
error  from  this  would  be  swallowed  up  by  much  larger  errors 
from  other  sources ;  and  that  being  the  case  there  is  a  great 
saving  of  time  in  using  the  model,  besides  which  we  are  less 
exposed  to  errors  from  variations  in  the  clock's  rate,  changes  of 
temperature,  etc.  However  the  actual  pendulum  might  of  course 
be  used,  and  probably  in  any  case  an  observation  or  two  would 
be  taken  with  this  for  controul.  And  besides  the  saving  of  time 
in  taking  the  observations,  resulting  from  using  a  wooden  model, 
the  possibility  of  taking  swings  at  different  pressures  in  close 
proximity,  merely  allowing  an  interval  sufficient  to  allow  the 
disturbance  of  temperature  consequent  on  the  exhaustion  or 
admission  of  air  to  subside,  would  I  think  be  conducive  to 
accuracy  as  securing  a  more  near  identity  in  the  rate  of  the 
clock  on  the  occasion  of  the  two  swings  that  are  to  be  compared. 

You  mention  the  corrections  for  pressure  and  temperature. 
The  latter  depends  partly  on  the  expansion  of  the  metal,  partly 
on  the  effect  of  temperature  in  altering  the  state  of  the  air,  and 
therewith  the  correction  on  account  of  the  air.  I  am  not  sure 
whether  or  not  you  meant  to  include  the  effect  of  the  expansion 
of  the  metal. 

If  it  is  intended  to  keep  the  two  parts  separate,  I  suppose  it  is 
meant  to  calculate  the  part  due  to  the  metal  from  the  linear 
expansion  either  ascertained  by  direct  observation  or  assumed  as 
known  for  the  kind  of  metal  employed.  As  to  the  air,  the 
correction  for  buoyancy,  and  that  portion  of  the  correction  for 
inertia  which  would  form  the  whole  if  there  were  no  viscosity, 
both  one  and  the  other  vary  as  the  density,  and  therefore  in  a 
known  manner  as  regards  the  temperature.  The  rest  of  the 
correction  for  inertia  depends  in  a  more  complicated  manner  on 
the  temperature.  The  whole  of  this  residue  for  a  sphere,  and  the 
first  term  and  most  important  part  of  it  for  a  not  too  narrow 
cylindrical  rod,  varies  as  's/^,  p  of  course  varies  inversely  as 
1  +  a^  (0  the  temp,  a  the  co-efft.  of  expansion)  but  /x  increases  as 
the  temperature  rises,  according  to  what  law  does  not  appear  to 
be  known  for  certain.  I  think  experiments  on  transpiration  gave 
it  about  as  (1  +  a^)^'''  but  I  am  away  from  books  of  reference, 
and  I  do  not  remember  exactly. 
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If  the  temperature  correction  should  be  determined  directly  as 
a  whole,  i,e,  eflfect  on  metal  and  on  air  together,  by  swinging  the 
pendulum  in  air  at  two  pretty  widely  separated  temperatures,  it 
is  to  be  remembered  that  as  it  is  made  up  of  two  different  parts 
(effect  on  metal  and  effect  on  air)  following  different  laws,  the 
result  will  not  be  available  unless  some  element  (say  the  pressure) 
be  kept  constant.  The  experiment  would  involve  the  use  of  an 
apartment  artificially  heated  in  an  equable  manner,*  unless  we 
were  content  to  wait  all  the  time  from  one  season  to  another,  say 
summer  to  winter.  The  temperature  correction  so  determined  for 
a  pressure  of  say  28  in.  would  not  apply  (on  account  of  that  part 
of  it  which  depends  on  the  air)  to  a  pressure  of  say  3  in.  It 
would  seem  to  be  best  to  correct  as  best  may  be  for  that  part 
which  is  due  to  the  air  so  as  to  get  the  part  which  is  due  to  the 
expansion  of  the  metal.  I  think  the  effect  of  the  air  can  be  got 
well  by  using  a  wooden  model,  and  altering  the  observed  effect  in 
the  ratio  of  Mh  to  M'h^  and  M\M'  can  be  got  by  weighing,  and 
h\}i  by  balancing  separately  the  model  and  actual  pendulum  on 
their  edges. 

I  shall  be  happy  to  reply  to  further  enquiries. 

Yours  very  truly, 

G.   G.   Stokes. 


•  P.S. — With  a  wooden  model  the  effect  of  the  air  is  so  much  larger,  the  time  of  swinging 
so  much  shorter,  and  the  expansion  of  the  material  by  heat  so  much  smaller,  that  there 
would  be  little  diflBculty  in  rigging  up  an  apartment  which  would  serve  quite  well  enough 
for  that. 


Art.  XIX. — A  Description  of  a  New  Pendulum  Apparatus^ 

with  Half-Seconds  Pendulums, 

By  R.  L.  J.  Ellbrt,  C.M.G.,  F.R.S.,  F.R.A.S. 

[Bead  14th  December^  1893.] 

When  the  Kater's  Invariable  Pendulums,  lent  by  the  Royal 
Society  of  London  for  the  Gravity  Survey  of  Australia  initiated 
by  this  Society,  arrived  and  were  installed  at  the  Observatory,  the 
cumbrous  character  of  the  whole  apparatus  convinced  me  that 
the  cost  of  transport  and  of  installation  at  the  various  observing 
stations  would  be  a  serious  hindrance  to  the  undertaking.  When, 
therefore,  some  months  later,  an  Austrian  officer  of  the  warship 
Saida  brought  a  set  of  half-seconds  pendulums,  for  making  a 
series  of  gravity  observations  at  the  Observatory  for  connection 
with  the  Vienna  base,  I  was  struck  with  the  immense  convenience 
of  transport  and  facility  in  making  the  necessary  observations 
which  these  instruments  afforded,  and  as  I  soon  ascertained  that 
the  results  appeared  in  every  respect  as  good  as  with  the  larger 
pendulums,  I  determined  to  get  a  set  made  to  test  the  question, 
hoping  that  they  might  be  found  efficient  for  the  survey  work. 
These  pendulums  and  apparatus  are  now  complete,  and  are  on 
the  table  for  the  inspection  of  members.  They  are  made  after 
the  plan  adopted  by  Colonel  von  Stemeck  of  Vienna,  but  with 
certain  modifications,  and  are  in  some  respects  similiar  to  the 
half-seconds  pendulums  recently  used  in  the  United  States 
Coast  and  Geodetic  Survey,  and  described  by  Mendenhall  in  his 
report  for  1891. 

The  apparatus  consists  of  three  half-seconds  pendulums,  a 
coincidence  or  flash  apparatus,  a  pendulum-stand,  thermometers, 
air-pump,  &c.,  as  well  as  a  break  circuit  chronometer. 

In  the  design  and  construction  of  the  pendulums,  the  chief 

and  essential  requirement  of  invariability  and  symmetry  of  form 

have  had  the  first  consideration.     Great  care  was  also  taken  as 

regards  the  metal  of   which  they  were  first  formed,  to  secure 
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solidity,  evenness  of  texture  and  a  good  surface.  The  form  is 
simple,  and,  with  the  exception  of  the  cross-heads,  are  figures  of 
revolution.  It  has  been  usual  to  have  the  knife-edge  on  which 
the  pendulum  oscillates  on  the  pendulum  itself,  but  it  is  almost 
impossible  in  that  case  to  secure  invariability  of  length,  owing  to 
gradual  blunting  of  the  knife-edges  by  wear ;  they  are  therefore 
made  part  of  the  stand,  while  the  planes  are  t)n  the  peadulum 
cross-head ;  by  this  means,  wearing  of  the  knife-edges  or  sharp- 
ening them  brings  about  no  variation  in  the  lengths  of  the 
pendulums. 

Of  the  pendulums  themselves,  two  are  made  from  phosphor 
bronze,  and  one  from  ordinary  gun-metal,  and  care  was  taken 
that  the  metal  is  solid  and  homogeneous  throughout.  In  shape 
they  are  all  alike,  the  "  bob ''  or  <*  weight "  of  the  pendulum  ia  in. 
the  form  of  two  low  truncated  cones,  base  to  base  in  one  solid 
casting  QSmtns.  diameter  at  base  of  cones,  and  36mm.  thick ;  the 
rod  is  truly  cylindrical,  1cm.  diameter,  the  length  of  pendulum 
over  all  303mm.,  and  from  planes  to  bottom  of  bobs  235mms. 
The  rod  is  fixed  to  the  bob  by  being  turned  down  at  one  end  to  a 
very  long  cone,  which  nearly  fitted  a  hole  in  the  bob  of  a  similar 
conicity ;  the  rod  was  then  ground  into  the  hole  until  it  fitted 
nearly  up  to  a  small  shoulder  at  the  top  of  the  conical  part  of  the 
rod.  The  bob  was  now  immersed  in  boiling  water  to  expand  it, 
when  the  rod  was  inserted  and  driven  up  to  the  shoulder  \  in 
cooling,  the  bob  and  rod  became  to  all  intents  and  purposes 
solidly  connected.  The  lower  end  of  the  rod  projected  slightly 
through  the  bob,  while  the  bottom  of  the  hole  through  the  bob 
was  slightly  countersunk  ;  the  projecting  rod  was  here  carefully 
rivetted,  and  the  bottom  of  the  bob  then  finished  off". 

The  suspensions  are  agate  planes  attached  to  metal  cross-heads, 
which  are  made  to  fit  accurately  and  symetrically  on  the  rods, 
great  care  being  taken  to  secure  as  perfect  rectangularity  of  the 
agate  planes  with  the  pendulum  rod  as  possible.  The  suspension 
cross-heads  consist  of  cubes  of  gun-metal  truly  bored  to  fit  on  the 
pendulum  rods.  The  lower  part  of  the  cubes  are  widened  out  on 
two  sides  to  give  a  bearing  for  the  planes  as  well  as  to  form  two 
cylindrical  aims,  by  which  the  pendulums  are  lifted  and  lowered 
on  to  the  knife  edges  of  the  stand.  On  the  two  faces  of  the  cube 
that  are  not  widened  out  are  fixed  two  small  mirrors  of  parallel 
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glass,  silvered  at  the  back.  The  agate  planes  at^  fitted  into  a 
separate  piece  of  gun-metal  by  means  of  a  groove  planed  out  on 
one  face  with  V's  at  the  sides ;  the  agates  are  ground  to  a 
bevelled  edge  on  two  sides  to  fit  into  this  groove,  and  are  driven 
in  tight  in  such  a  way  as  to  be  free  from  any  strain  that  would 
crack  or  splinter  them.  The  agate  planes  thus  fitted  are  then 
ground  and  polished  as  one  plane.  The  agates  and  their  matrix 
of  gun-metal  fit  precisely  on  planes  at  the  bottoms  of  the  cross- 
heads,  and  are  secured  by  four  small  steel  screws.  Now,  as  it  is 
absolutely  necessary  the  agate  planes  should  be  accurately  at 
right  angles  to  the  pendulum  rods,  they  had  to  be  carefully  tested, 
for  no  matter  how  accurate  may  be  the  workmanship  in  fitting 
the  cross-heads,  some  small  errors  are  sure  to  remain.  To  do  this 
I  arranged  a  spectrometer  with  a  piece  of  metal  exactly  the  size 
of  the  pendulum  rod,  fixed  horizontally,  on  which  to  place  the  cross- 
head  and  agates,  then  illuminating  the  slit  of  the  collimator,  read 
the  angle  of  reflection  from  one  of  the  planes  in  both  horizontal 
and  vertical  direction  with  the  telescope.  The  cross-head  was 
then  reversed  180"  till  the  other  plane  came  under  the  collimator, 
and  the  angles  read  again  ;  any  difference  of  angles  was  got  rid 
of  by  lightly  scraping  the  bottom  surface  of  the  cross-head  on 
which  the  agate  plate  rested.  By  this  means  the  agate  planes 
were  brought  practically  at  right  angles  with  the  rods  in  both 
directions.  Great  care  was  also  taken  in  securing  the  cross-heads 
to  the  rods.  They  fitted  sufficiently  tight  to  enable  swings  to  be 
taken  for  ascertaining  their  times  of  vibration,  and  when  this  was 
satisfactory,  a  hole  was  bored  through  cube  and  rod  and  a  conical 
steel  pin  driven  firmly  through  both.  The  top  of  the  rod  and 
cross-head  were  then  finished  off  together,  and  the  pendulums 
were  thus  completed.  Every  part  had  been  well  smoothed  and 
highly  polished  previously  to  the  final  fixing  of  the  cross-head. 
The  weights  of  the  pendulums  are  approximately  as  follows : — 
No.  I.,  1814  grammes;  No.  II.,  1787  grammes;  No.  III.,  1811 
grammes.  Arrangements  are  made  to  avoid  the  necessity  of 
handling  or  touching  the  pendulums,  except  with  a  leather-lined 
lifting  handle  and  a  leather  strap,  by  which  they  can  be  lifted 
from  their  chamois-lined  couches  in  the  packing  case,  and  placed 
on  the  lowering  forks  of  the  stand  without  touching  any  part 
with  the  fingers.     To  preserve  their  invariability,  all  touching 
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that  might  cause  corrosion,  oxidation,  or  usage  likely  to  cause 
abrasion,  has  to  be  most  carefully  avoided. 

There  are  two  stands  :  one  which  is  exhibited  is  the  vacuum 
stand  or  receiver,  in  which  the  pendulums  are  swung  in  vacuo  or 
at  any  atmospheric  pressure  below  the  normal ;  it  is  a  hollow 
cone  of  gun-metal  with  a  wide  base,  and  formed  with  a  flange  at 
the  top  to  receive  the  dome,  which  has  a  similar  flange  at  the 
bottom.  These  flanges  are  ground  together,  and  when  greased 
with  tallow  form  an  air-tight  joint.  The  inner  part  of  the  flange 
of  the  stand  carries  a  strong  moveable  metal  stage,  accurately 
fitted  on,  which  carries  the  knife-edges,  lifting  lever,  a  fixed  mirror, 
and  a  thermometer.  This  stage  is  secured  by  two  strong  milled 
head  screws,  and  can  be  readily  removed  for  putting  in  or  taking 
out  the  pendulums.  The  requisite  attachments  for  exhausting 
the  chamber,  attaching  a  barometer  or  manometer,  as  well  as  a 
lever  for  giving  the  necessary  impulse  to  the  pendulums,  are 
provided  ;  the  latter  working  through  stuffing-boxes.  The  stand 
in  use  rests  by  three  studs  on  a  stout  tripod  with  three  levelling 
screws.  The  receiver  and  dome  with  the  tripod  weigh  about 
fifty-two  pounds. 

The  knife-edges,  like  the  agates,  are  necessarily  in  two  pieces, 
but  they  are  practically  in  one  by  the  mode  of  construction.  A 
block  of  gun-metal  50mm.  wide,  64mm.  long,  and  10mm.  thick, 
to  carry  the  knife-edges,  is  strongly  screwed  on  to  the  platform  of 
the  stand,  the  opposing  surfaces  being  ground  together  ;  the  front 
of  the  block  is  25mm.  thick  for  10mm.  back,  and  this  forms  the 
matrix  for  the  knife-edges ;  this  front  part  of  the  block  is 
divided  by  a  recess  to  admit  the  pendulum  rod,  20mm.  wide,  and 
15mm.  front  to  back.  The  knife-edges  are  made  of  the  finest 
steel  "  glass  hard."  The  mode  of  construction  was  as  follows  : — 
The  steel  prism,  from  which  the  knife-edges  were  eventually 
formed,  was  first  fitted  into  a  groove  on  the  top  of  the  block  which 
was  planed  out  to  the  proper  form  and  the  prism  driven  in  as  a 
"  drift."  The  prism  was  then  taken  out,  cut  in  two  and  hardened, 
theii  the  grooves  were  slightly  closed  at  the  upper  edges,  and 
the  pieces  fixed  finally  in  their  place.  The  knife-edges  were  then 
ground,  sharpened  and  polished  as  one  piece  by  means  of  a  special 
tool.  This  is  a  square  base  of  cast-iron  in  which  the  gun-metal 
block   carrying  the  knife-edges  can  be  fixed   precisely  at   right 
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angles  to  a  double  pair  of  V  grooves  in  the  base,  on  which  a 
block  of  cast-iron  carrying  a  grinding  cylinder  and  running 
parallel  to  the  knife-edges  can  be  traversed  as  in  a  planing 
machine.  The  cylinder  receives  rapid  rotation  from  any  outside 
motor,  while  the  grooved  block  is  traversed  to  and  fro  in  its 
grooves  by  hand.  A  means  of  approaching  the  knife-edge  block 
towards  the  grinder  is  supplied  by  a  fine  pushing  screw. 

To  obtain  accurate  horizontality  of  the  knife-edges,  a  delicate 
level  resting  on  agate  planes  similar  to  the  pendulum  cross-heads, 
with  a  light  rod  and  bob  below,  forming  a  small  pendulum,  is 
used,  and  is  lowered  on  the  knife-edges  exactly  as  the  pendulums 
themselves  are. 

A  second  stand  of  cast-iron  is  used  when  swings  are  made  at 
ordinary  atmospheric  pressures.  This  is  formed  of  two  A-shaped 
uprights  joined  at  the  top  by  a  rectangular  platform,  and 
a  heavy  circular  base,  resting  on  three  rounded  feet.  On  the 
platform,  100mm.  square,  is  the  platform  carrying  the  knife-edges 
and  other  arrangements  as  described  already  ;  but  in  this  case  the 
final  levelling  of  the  knife-edge  is  done  by  levelling  the  platform 
on  the  stand  by  special  levelling  screws. 

The  coincidence  apparatus  consists  of  a  stand  with  levelling 
screws  carrying  a  rectangular  metallic  box,  within  which  are  an 
electro-magnet,  armature  and  lever,  a  mirror,  and  a  mechanical 
shutter.  Horizontally  over  the  metal  box  is  mounted  a  telescope 
with  a  horizontal  wire  at  its  focus.  In  front  of  the  box  is  a 
narrow  horizontal  slit,  about  an  inch  and  a  half  below  the  object- 
glass  of  the  telescope,  and  on  one  side  of  the  box  a  circular 
opening  admits  light  from  a  lamp,  candle,  or  other  source  on  ta 
the  mirror  within  the  box,  whence  it  is  reflected  on  to  the  slit  in 
front ;  the  shutter,  however,  occults  the  slits  except  at  the 
instant  the  electro-magnet  acts  on  the  lever,  when  an  instan- 
taneous flash  is  projected  through  the  slit.  A  flash  would  occur 
both  at  the  rising  and  return  oK  the  lever  but  for  the  shutter 
(a  modification  of  an  ingenious  arrangement  described  by  Menden- 
hall,  report  cited  above)  which  keeps  the  slit  occulted  for  either 
the  up  or  down  stroke  of  the  lever,  as  may  be  desired.  There  is 
a  black  and  white  scale,  divided  to  three  millimetres  spaces  in  front 
of  the  box,  with  an  opening  for  the  slit  above-mentioned  in  its 
centre. 
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The  mode  of  observing  is  as  follows  : — ^The  stand  being  placed 
on  a  solid  pier  of  stone,  brick- work,  or  other  material,  and 
properly  levelled,  it  is  so  placed  that  when  a  pendulum  is  placed 
in  it,  one  of  the  mirrors  shall  face  the  observer,  who  sits  down 
from  five  to  seven  feet  away,  with  a  good  steady  table  or  tripod 
stand  in  front  of  him  to  support  the  coincidence  apparatus,  the 
candle  or  lamp  for  illuminating  the  slit,  a  break  circuit  chrono- 
meter, a  telegraph  key  or  commutator,  and  a  portable  galvanic 
cell.  He  then  arranges  the  apparatus  so  that  he  can  read  his 
millimetre  scale  in  front  of  the  box  as  it  is  reflected  by  the 
mirror  on  the  pendulum.  He  now  connects  up  his  coincidence 
apparatus  with  his  clock  or  chronometer,  when  the  electro- 
magnet lifts  the  shutter  every  second,  and  an  instantaneous  flash 
is  seen  by  means  of  the  telescope  reflected  from  the  mirror.  He 
next  sets  the  pendulum  swinging  through  a  very  small  arc  by 
means  of  the  impulse  lever,  when  the  images  of  the  scale  and 
slit,  as  seen  reflected  from  the  pendulum  mirror,  oscillate  in  a 
vertical  direction  over  a  distance  magnified  by  both  the  telescope 
and  the  distance  of  the  mirror  from  the  telescope.  The  fixed 
mirror  on  the  stand  reflects  a  stationary  image  of  the  flash  at 
each  occurrence,  while  the  reflection  from  the  pendulum  mirror 
occurs  successively  at  all  parts  of  the  vertical  arc  over  which  it 
oscillates.  The  moment  of  coincidence  is  when  the  latter  appears 
in  a  horizontal  line  with  the  flash  reflected  by  the  fixed  mirror. 
The  time  elapsed  between  coincidences  in  the  same  direction  of 
the  pendulum's  motion  is  the  "  coincidence  period,"  the  mean 
value  of  which  in  twenty-four  hours  is  what  is  sought,  so  as  to 
obtain  the  true  number  of  vibrations  made  in  a  solar  day  by  the 
several  pendulums  of  the  set,  from  which  a  mean  value  is 
deduced. 

In  a  brief  description  it  is  undesirable  to  describe  in  detail  the 
various  adjustments  and  corrections,  which  are  numerous  ;  but 
what  I  have  given  here  will  afford  some  idea  of  the  new  set  of 
half-seconds  pendulums  and  the  method  of  using  them. 


Art,  XX. — The  New  Chain  Test  Range  at  the  Melbourne 

Observatory. 

By  B.  L.  J.  Elleut,  C.M.G.,  F.B.S.,  F.R.A.S. 

[Read  14tli  December.  1893.] 

The  old  chain  te&t  range  laid  down  in  the  Observatory  grounds 
in  March,  1871,  was  found  in  January,  1892,  to  have  a  small 
increasing  error,  and  being  only  six  inches  above  the  ground 
surface,  was  found  inconvenient  to  use.  It  was  formed  by  five 
cubical  blocks  of  sandstone,  set  on  brick  and  cement  foundations, 
one  at  either  end  of  the  100  feet  range,  others  at  50  feet,  33 
feet,  and  66  feet.  Gun-metal  plates  fixed  to  the  stones  carried 
the  fiducial  marks.  In  March,  1893,  a  new  range  was  erected, 
consisting  of  four  heavy  brick  and  cement  piers,  2ft.  5in.  high, 
2ft.  long,  by  18in.  wide,  capped  with  blocks  of  rubbed  "blue- 
stone."  A  platform  from  pier  to  pier  was  built  of  stout  deal 
planks,  T-shaped,  supported  on  6in.  by  6in.  red-gum  posts  firmly 
fixed  in  the  ground.  The  height  of  this  platform  and  surface  of 
cap-stones  is  about  2ft.  5in.,  and  very  convenient  for  measuring 
and  comparing.  The  fiducial  marks  are  on  gun-metal  blocks, 
fastened  to  the  stone  caps  at  Oft.,  50ft.,  66ft.,  and  100ft.  On 
the  66ft.  pier  are  two  marks  12in.  apart ;  one  is  16ft.  from  the 
50ft.,  and  the  second  33ft.  from  the  100ft.,  so  as  to  obtain  a 
standard  foot  and  a  half-chain  measure.  At  the  terminal  piers 
wooden  pillars  are  fixed  to  hold  the  adjusting  screws  and  tension 
springs  for  stretching  chains  and  tapes,  and  the  fiducial  marks 
are  arranged  to  measure  from  end  handles  ("  biit  a  bfit")  or 
marks  ("  traits  ").  Tension  can  be  given  to  any  chain,  tape,  or 
other  measure  at  any  intermediate  point  by  means  of  a  shifting 
toggle,  to  which  the  tension  screws  can  be  attached.  The  measures 
of  this  range  were  made  with  the  10ft.  steiel  bars  used  for  the 
Victorian  base  line,  the  measurement  being  made  in  the  same 
manner — that  is,  bars  placed  end  to  end,  but  about  one-fourth  of 
an  inch   apart,  aligned  and  levelled,  the  space  being  measured 
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by  a  graduated  wedge  of  bell-metal.  The  lengths  are  found  to 
be  as  follows  (reduced  to  a  temperature  of  62"  Fahr) :  0  to 
100=1199-9749  inches,  0  to  50  =  599-9647,  50  to  100=600-0103. 

The  old  range  measured  at  66  and  100,  when  first  put  up, 
792-18  inches  and  1200-20  inches;  but  just  before  removal  the 
measure  was  792-22  and  1200-32. 

The  stability  of  such  ranges  is  found  to  be  extremely  good, 
but  not  absolutely  perfect,  for  a  secular  change  in  the  old  range 
of  0*12  inches  took  place.  This,  however,  is  of  no  moment,  as  no 
standard  measures  are  absolutely  correct  or  perfectly  permanent ; 
the  only  point  necessary  is  that  the  value  of  the  standard  should 
be  obtained  from  time  to  time,  and  persons  using  the  test  should 
always  obtain  the  value  from  the  latest  measures. 

For  very  accurate  comparisons  and  for  determining  expansions 
in  high  temperatures,  a  heavy  iron  block,  with  reading  microscope, 
has  been  made,  by  which  variations  of  xinnF  ^^^  easily  measured. 


MEETINGS    OF    THE    EOYAL    SOCIETY, 

1893. 


ANNUAL    MEETING. 

Thursday y  ^th  March, 

The  President  (Professor  Kernot)  in  the  chair. 

On  the  motion  of  Mr.  Rusden,  seconded  by  Mr.  Hogg,  the 
following  Annual  Report  and  Balance  Sheet  were  taken  as  read 
and  adopted  : — 

Annual  Report  op  the  Council  for  the  Year  1892. 

The  Council  of  the  Royal  Society  herewith  presents  to  the 
Members  of  the  Royal  Society  the  Annual  Report  and  Balance 
Sheet  for  the  year  1892. 

The  following  Meetings  were  held,  and  Papers  read  during  the 
Session : 

March  5. — "Preliminary  notice  of  Victorian  Earth-worms. 
Part  IT.  The  Genus  Perichaeta,"  by  Professor  W.  Baldwin 
Spencer,  M.A. 

May  12. — "On  Confocal  Quadrics  of  Moments  of  Inertia, 
pertaining  to  all  Planes  in  Space ;  and  Loci  and  Envelopes  of 
Straight  Lines  whose  Moments  of  Inertia  are  of  constant  magni- 
tude," by  Martin  Gardiner,  C.E.  "Further  Notes  on  the 
Oviparity  of  the  larger  Victorian  Peripatus,  generally  known  as 
P,  leuckartii^'*  by  Arthur  Dendy,  D.Sc.  "  The  Responsibility 
of  Criminals,"  by  Alex.  Sutherland,  M.A. 

June  9. — "  On  the  Nest  and  Eggs  of  the  Victoria  Rifle  Bird 
(Ptilorhis  victorise),"  by  D.  Le  Souef.  "The  Blood  Vessels 
of  Ceratodus  forsteri,"  by  Professor  W.  Baldwin  Spencer. 
Adjourned  discussion  on  "The  Responsibility  of  Criminals," 
Colonel  J.  R.  Y.  Goldstein. 

July  14. — "  Notes  on  the  Lilydale  Limestone,"  by  Rev.  A.  W. 
Cresswell.  "Preliminary  Note  on  the  Glacial  Deposits  of 
Bacchus  Marsh,"  by  C.  G.  W.  Officer,  B.Sc,  and  L.  J.  Balfour. 
The  Report  of  the  Cremation  Committee  brought  up  by  the 
Honorary  Secretary,  and  exhibition  by  F.  Chamberlain,  Esq.,  of  a 
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model  to  explain  the  working  of  the  Govini  Incinerator,  in  use  at 
Woking,  Surrey,  England. 

August  11. — Adjourned  discussion  on  Preliminary  Note  on  the 
*'  Glacial  Deposits  of  Bacchus  Marsh,"  by  C.  G.  W.  Officer,  B.Sc., 
and  L.  J.  Balfour.  "  The  Conductivity  of  Copper  Sulphate  Solu- 
tions," by  W.  H.  Steele,  M.A.  (communicated  by  Professor  Lyle). 

September  8.— "Snake-bite,"  by  J.  W.  Barrett,  M.D.  "Notes 
on  the  Structure  of  the  Poison  Fang  in  certain  Australian 
Snakes,"  by  Professor  W.  Baldwin  Spencer.  "Three  Rare 
Species  of  Eggs,  hitherto  only  described  from  the  Oviduct  of  the 
Bird,"  by  A.  J.  Campbell,  F.L.S.  (communicated  by  Professor 
Spencer).  "Synopsis  of  the  Australian  Calcarea  Hetei*occela, 
with  a  proposed  classification  of  the  group,  and  descriptions  of 
some  new  Genera  and  Species,"  by  Arthur  Dendy,  D.Sc. 

October  13.—"  On  two  new  Tertiary  Stylasterids,"  by  T.  S.  Hall, 
M.A.  "  Notes  on  the  method  of  Reproduction  of  Geonemertes 
austraiiensiSj'^hy  A.  Dendy,  D.Sc.  Exhibition  by  Mr.  E.  F.  J.  Love, 
M.A.,  of  Professor  Rowland's  Photographs  of  the  Solar  Spectrum. 

November  10.— "  Physical  Constants  of  Thallium,"  by  W.  H. 
Steele,  M.A.  "Notes  on  a  Poisonous  Species  of  Homeria^  found 
at  Pascoe  Vale,  causing  the  death  of  cattle  and  other  animals 
feeding  upon  it,"  by  D.  Mc Alpine  and  P.  W.  Farmer,  M.B., 
Ch.B.  "  The  Lichenology  of  Victoria,  Part  I,"  by  Rev.  F.  R.  M. 
Wilson  (presented  by  W.  H.  Archer,  F.L.S). 

December  8. — "  Sneezing — Fallacious  Observations,"  by  J.  W. 
Barrett,  M.D.  "Description  of  a  New  Victorian  Species  of 
licucosolenia,"  by  A.  Dendy,  D.Sc. 

During  the  course  of  the  year  four  Ordinary  Members,  one 
Country  Member,  and  eight  Associates  have  been  elected  ;  whilst 
eighteen  Members  and  Associates  have  resigned. 

Your  Council  recommended  the  election  of  Professor  Liversidge, 
F.R.S.,  as  Honorary  Member,  in  recognition  especially  of  his 
valuable  stTvices  in  connection  with  the  formation  of  the 
Australasian  Association  for  the  Advancement  of  Science.  Pro- 
fessor Liversidge  was  unanimously  elected  an  Honorary  Member 
at  the  Ordinary  Meeting  of  the  Society  held  in  December. 

Your  Council  regrets  to  report  the  resignation  as  member  of 
the  Council,  of  Mr.  A.  H.  S.  Lucas,  who  has  left  the  colony  to  take 
up  the  position  of  Head  Master  of  the  Newington  College,  Sydney. 
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The  librarian  reports  as  follows : — 

"  During  the  past  year  the  Library  has  been  growing  rapidly, 
954  books  or  parts  having  been  received.  Considerable  progress 
has  also  been  made  with  the  revision  and  cataloguing  of  the 
Library,  manuscript  catalogue  slips  having  been  written  out  for 
the  majority  of  the  books.  The  Binding  of  the  books  has  been 
continued  so  far  as  funds  have  permitted,  164  volumes  having 
been  bound. 

"  Owing  to  the  great  increase  in  the  number  of  books  in  the 
Library,  more  shelving  is  very  urgently  required.  As  soon  as 
this  is  ready  it  is  proposed  to  re-arrange  the  books  according  to 
subjects,  instead  of,  as  at  present,  according  to  nationality. 

"  A  very  large  number  of  valuable  Serials  still  remain  unbound, 
in  which  condition  they  cannot  be  used  without  great  inconve- 
nience to  the  student,  and  risk  of  much  injury  to  the  books 
themselves.  It  is  impossible  to  place  the  Library  in  thorough 
working  order  without  incurring  considerable  expense,  but  when 
this  has  once  been  done  there  should  be  no  further  difficulty  in 
keeping  it  up.  The  Library  is  now  a  very  valuable  and 
comprehensive  one,  and  steps  should  be  taken  to  render  it 
available  to  Members  and  Associates  of  the  Society.  When  once 
placed  in  thorough  order  and  with  a  catalogue  up  to  date,  it 
ought  to  prove  a  great  inducement  to  scientific  gentlemen  to  join 
the  Society." 

During  the  course  of  the  year  the  following  publications  have 
been  issued  :  —  "  Proceedings,"  Vol.  IV.  (New  Series)  Part  L, 
"Proceedings,"  Vol.  IV.  (New  Series)  Part  II.,  and  "Trans- 
actions," Vol.  II.,  Part  II. 

The  Society  has  suffered  financially  in  consequence  of  the 
prevailing  depression.  In  addition  to  the  loss  of  subscriptions, 
the  Government  Vote  has  been  reduced  from  £500  to  £250  per 
annum.  In  consequence  of  this,  it  has  been  decided  to  discon- 
tinue, for  the  present,  the  issue  of  the  "  Transactions,"  and  to 
limit  the  publications  of  the  Society  to  "  Proceedings."  This 
is  much  to  be  regretted,  inasmuch  as  the  Council  finds  itself 
unable  to  publish  the  results  of  various  researches  carried  on  by 
its  Members,  and  having  especial  reference  to  the  Australian 
Colonies.  It  is  hoped  that,  with  the  return  of  prosperous  times, 
the  issue  of  the  "  Transactions  "  may  be  soon  continued. 
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On  the  motion  of  Mr.  Love,  seconded  by  Mr.  Howitt,  the 
following  gentlemen  were  elected  as  Office-Bearers  and  Members 
of  Council : — President :  Professor  W.  C.  Kernot,  M. A.,  C.E. 
Vice-Presidents  :  E.  J.  White,  Esq.,  F.R.A.S.,  H.  K.  Rusden, 
Esq.,  F.R.G.S.  Hon.  Treasurer:  C.  R.  Blackett,  Esq.,  F.C.S. 
Hon.  Librarian  :  E.  F.  J.  Love,  Esq.,  M.A.  Hon.  Secretaries  : 
Professor  W.  Baldwin  Spencer,  M.A.,  and  Dr.  Arthur  Dendy, 
F.L.S.  Members  of  Council :  W.  H.  Archer,  Esq.,  Dr.  J.  W. 
Barrett,  J.  Dennant,  Esq.,  F.G.S.,  Dr.  J.  Jamieson,  H.  R.  Hogg, 
Esq.,  Professor  T.  R.  Lyle,  M.A.,  F.  A.  Campbell,  Esq.,  C.E. 
The  non-retiring  members  of  Council  were  R.  L.  J.  Ellery,  Esq., 
C.M.G.,  F.R.S.,  G.  S.  Griffiths,  Esq.,  F.R.G.S.,  Professor  Orme 
Masson,  M.A.,  H.  Moors,  Esq.,  Rev.  E.  H.  Sugden,  B.A.,  B.Sc. 

The  meeting  then  resolved  itself  into  an  Ordinary  Meeting. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

The  Librarian's  Report  showed  that  286  volumes  and  parts  of 
volumes  had  been  received  since  the  last  meeting. 

Mr.  L.  J.  Balfour  and  the  Rev.  Walter  Fielder  signed  the  Roll 
and  were  introduced  to  the  meeting. 

The  Rev.  F.  R.  M.  Wilson  and  Mr.  P.  W.  Farmer,  M.B.,  Ch.B., 
were  elected  members  of  the  Society. 

The  Rev.  John  Mathew  read  a  paper  entitled  "  Linguistic 
Points  of  Contact  between  the  Aborigines  of  Australia  and  those 
of  New  Guinea."  A  discussion  followed,  in  which  the  Rev. 
LoRiMER  FisoN,  Mr.  Howitt  and  Dr.  Dendy  took  part,  and 
Mr.  Mathew  replied. 

Mr.  G.  B.  Pritchard  read  a  paper  by  T.  S.  Hall,  Esq.,  M.A., 
and  himself,  entitled  "  Notes  on  the  Eocene  Strata  of  the  Bellarine 
Peninsula,  with  brief  references  to  other  deposits."  A  discussion 
followed,  in  which  Mr.  Griffths  and  Mr.  Stirling  took  part  and 
Mr.  Pritchard  replied. 

The  remaining  papers  were  postponed  till  the  next  meeting. 


Thursday,   I3t/i  ApriL 

Mr.  E.  J.  White  occupied  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 
Mr.  D.  Avery,  B.Sc,  and  Miss  L.  J.  Little,  B.Sc,  were  nomi- 
nated as  Associates. 
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The  Librarian  reported  that  74  publications  had  been  received 
since  the  last  meeting. 

Mr.  C.  Frost,  F.L.S.,  read  a  paper  by  Mr.  A.  H.  S.  Lucas, 
M.A.,  B.Sc,  and  himself,  entitled  "The  Lizards  indigenous  to 
Victoria."  A  discussion  followed  in  which  Mr.  Love,  Mr.  White 
and  Dr.  Dendy  took  part. 

The  Secretary  read  a  paper  by  Mr.  W.  M.  Bale,  F.R.M.S., 
entitled  "  Further  Notes  on  Australian  Hydroids,  with  descrip- 
tions of  some  New  Species." 

Dr.  Dendy  read  a  paper  entitled  "  Note  on  the  Hatching  of  a 
Peripatus  Egg."  A  discussion  followed,  in  which  Messrs.  Frost, 
Hogg,  Love  and  Griffiths  took  part. 

Mr.  W.  H.  Steele  read  a  paper  entitled  "  A  new  Thermo- 
electric Phenomenon."  A  discussion  followed,  in  which  Messrs. 
Love,  Barnard,  Booth,  White,  Hogg  and  Dendy  took  part. 

A  Collection  of  Victorian  Lizards  was  exhibited  by  Mr.  Frost 
during  the  evening. 


Thursday^   Wth  May, 

The  President  (Professor  Kernot)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Mr.  D.  Avery,  B.Sc,  and  Miss  L.  J.  Little,  B.Sc,  were  elected 
as  Associates. 

Mr.  J.  J.  Eastick  and  Dr.  T.  Cherry  were  nominated  as 
Members. 

The  Secretary  read  a  letter  from  the  Secretary  of  the  Field 
Naturalists'  Club,  stating  that  a  Committee  had  been  appointed 
by  that  Society  to  endeavour  to  induce  the  Government  to  refrain 
from  revoking  the  reservation  of  the  Dandenong  and  Woori- 
Yalloak  State  Forest,  and  inviting  the  co-operation  of  the  Royal 
Society.  At  the  request  of  the  Secretary  of  the  Club  Mr. 
Gregory  was  permitted  to  address  the  meeting  on  the  subject. 
A  discussion  followed  in  which  Messrs.  Ellery,  Love,  Griffiths, 
Hogg,  White  and  the  President  took  part,  and  on  the  motion 
of  Mr.  Ellery,  seconded  by  Mr.  Love,  a  Committee  was 
appointed,  consisting  of  Messrs.  White  and  Griffiths,  to  co-operate 
with  the  Committee  of  the  Field  Naturalists'  Club  in  the  manner 
indicated. 

R 
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The  Librarian's  report  showed  that  92  publications  had  been 
received  since  the  last  meeting. 

The  Rev.  Lorimer  Fison,  M.  A.,  read  a  paper  entitled  "Notes  on 
the  Saibai,  Kaurarega  and  Gudang  Languages,  with  remarks  on 
unsound  philological  methods."  A  discussion  followed,  in  which 
the  President,  Mr.  Howitt  and  Br.  Dendy  took  part. 

The  remaining  paper  was  postponed  till  the  next  meeting. 


Thursday^  %th  June, 

The  President  (Professor  Kernot)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Miss  L.  J.  Little,  B.Sc,  an  Associate,  signed  the  roll  and  was 
introduced  to  the  meeting. 

Mr.  J.  J.  Eastick  and  Dr.  T.  Cherry  were  elected  members. 

The  Kev.  H.  W.  Westmoreland  was  nominated  as  a  Country 
Member. 

The  President  read  a  letter  from  Mr.  White,  stating  that  he 
had  attended  the  deputation  to  the  Hon.  the  Minister  of  Lands, 
concerning  the  undesirability  of  alienating  the  Dandenong  and 
Woori-Yalloak  State  Forests,  but  with  no  good  results. 

The  Librarian  reported  that  since  the  last  meeting  54 
publications  had  been  received. 

Mr.  E.  J.  Dunn  read  a  paper  entitled  "Glaciation  of  the 
Western  Highlands,  Tasmania."  A  discussion  followed,  in 
which  the  President,  Mr.  Dennant,  Mr.  Officer,  Mr.  Howitt, 
Mr.  Sweet,  Mr.  Pritchard  and  Dr.  Dendy  took  part,  and  Mr. 
Dunn  replied. 

Mr.  G.  C.  W.  Officer  read  a  paper  by  himself  and  Mr.  L.  J. 
Balfour,  entitled  "Further  Note  on  the  Glacial  Deposits  of 
Bacchus  Marsh."  A  discussion  followed,  in  which  Mr.  Dunn, 
Mr.  Sweet,  Mr.  Dennant,  Mr.  Pritchard,  Mr.  Love,  Dr. 
Dendy  and  Mr.  Balfour  took  part,  and  Mr.  Officer  replied. 

The  remaining  papers  were  postponed  till  the  next  meeting. 


Thursday^   \?>th  July, 

The  President  (Professor  Kernot)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
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Dr.  T.  Cherry,  a  Member,  and  Mr.  D.  Avery,  B.Sc,  an 
Associate,  signed  the  Roll  and  were  introduced  to  the  meeting. 

The  Rev.  H.  W.  Westmoreland  was  elected  a  Country 
Member. 

Mr.  E.  J.  Dunn  was  nominated  as  a  Member. 

The  Librarian  reported  that  107  publications  had  been 
received  since  the  last  meeting. 

The  Secretary  read  a  paper  entitled  "  Notes  on  the  Trawling 

Expedition  off  the  Lakes  Entrance,"  by  Mr.  T.  S.  Hart,  who  had 

been  appointed  by  the  Council  to  represent  the  Society  on  the 

Expedition. 

The  Rev.  John  Mathew  read  a  paper  entitled  "Defence  of 

the  Position — that  there  are  Linguistic  Points  of  Contact  between 

the   Aborigines   of   Australia  and   those  of   New  Guinea,   and 

Corroboration  of   the   Theory  that   the   Australian    Aborigines 

entered  the  Continent  on  the  New  Guinea  side."     A  discussion 

followed,  in  which  the  Rev.  Lorimbr  Fison,  Mr.  Howitt  and 

Mr.  Isaac  Tipping  took  part,  and  Mr.  Mathew  replied. 

Dr.  Barrett  read  a  paper  entitled  "  Some  Statistics  showing 
the  Extent  of  the  Damage  done  to  Members  of  the  Medical 
Profession  by  the  Abuse  of  Alcohol."  A  discussion  followed,  in 
which  Professor  Kernot,  Mr.  IssAC  Tipping,  Dr.  Dendy,  Mr. 
Mathew,  Mr.  White  and  Dr.  Barrett  took  part. 

The  remaining  paper  was  postponed  till  the  next  meeting. 


Thursday^  \^th  September. 

The  President  (Professor  Kernot)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Mr.  E.  J.  Dunn  was  elected  as  a  Member. 

Mr.  Elliott  Cairns,  a  visitor,  was  introduced  to  the  meeting  by 
the  President. 

The  Librarian  reported  that  249  publications  had  been 
received  since  the  last  meeting  (two  months). 

The  Secretary  read  a  paper  by  Mr.  R.  Etheridge,  Junr., 
Corresponding  Member,  entitled  "  An  Operculum  from  the 
Lilydale  Limestone." 

r2 
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The  Rev.  A.  W.  Cress  well  read  a  paper  entitled  "  Additional 
Notes  on  the  Lilydale  Limestone."  A  discussion  followed,  in: 
which  Mr.  Cresswell,  Dr.  Dendy,  Mr.  McAlpine,  Mr.  Ellery, 
Mr.  Pritchard  and  the  the  President  took  part. 

Mr.  Elliott  Cairns  exhibited  a  number  of  Mineralogical 
specimens  from  the  Mount  Wills  district  and  made  some  remarks 
upon  the  occurrence  of  Gold  in  Granite  in  that  locality.  A 
discussion  followed,  in  which  Mr.  Dennant,  Mr.  Pritchard,  Dr. 
Dendy,  Mr.  McAlpine,  Mr.  Cresswell  and  the  President  took 
part,  and  Mr.  Cairns  replied. 

Dr.  Dendy  read  a  paper  entitled  "  Note  from  the  Biological 
Laboratory  of  the  Melbourne  University : — On  a  Crayfish  with 
abnormally  developed  Appendages." 

Mr.  Love  made  some  remarks  on  the  forthcoming  meeting  of 
the  Australasian  Association  for  the  Advancement  of  Science,  to- 
be  held  at  Adelaide. 


Thursday^  12 tk'  October. 

The  President  (Professor  Kernot)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

The  Librarian  reported  that  91  publications  had  been  received 
since  the  last  meeting. 

Mr.  G.  S.  Griffiths  moved  the  following  resolution :  "  That 
the  Royal  Society  co-operate  with  the  Royal  Geographical  Society 
in  urging  the  Government  to  adopt  and  legalise  the  Hour-Zone 
system  of  time- reckoning."  Mr.  R.  L.  J.  Ellery  seconded  the 
resolution,  which  was  discussed  by  Mr.  White,  Mr.  Haig,  Mr. 
Steele,  Mr.  Coane,  Mr.  Love  and  the  President.  The  resolu- 
tion was  put  to  the  meeting  and  carried. 

The  following  resolution  was  moved  by  Mr.  R.  L.  J.  Ellery 
and  seconded  by  Mr.  G.  S.  Griffiths — "That  the  Secretary 
inform  the  Secretary  of  the  Royal  Geographical  Society  of  the 
resolution  i7i  re  Hour-Zones,  and  state  the  readiness  of  the 
Royal  Society  to  jointly  sign  any  memorial  to  the  Government 
which  it  may  be  decided  to  forward."  The  resolution  was  put  to 
the  meeting  and  carried. 

Mr.  Pietro  Baracchi  read  a  paper  entitled  "Results  of 
Observations   with  the  Kater's  Invariable  Pendulums,  made  at 
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the  Melbourne  Observatory — June  to  September,  1893."  A 
discussion  followed  in  which  Mr.  Ellery,  Mr.  Love,  Mr.  White, 
Mr.  Steele  and  the  President  took  part,  and  Mr.  Baracchi 
replied. 

The  remaining  paper  was  postponed  till  the  next  meeting. 


Thursday^    16M  Nove^nber. 

The  President  (Professor  Kernot)  occupied  the  chair. 

The  minutes  of  the  previous  ipeeting  were  read  and  confirmed. 

The  Librarian  reported  that  82  publications  had  been  received 
since  the  last  meeting. 

The  Secretary  read  the  report  of  the  Antarctic  Exploration 
Committee,  forwarded  by  Mr.  G.  S.  Griffiths.*  The  Report  was 
received  and  the  Committee  was  re-appointed  with  the  following 
members  : — Professor  Kernot,  Mr.  G.  S.  Griffiths,  Mr.  R.  L.  J. 
Ellery,  and  Mr.  H.  K.  Rusden. 

In  the  absence  of  a  formal  report  Dr.  Dendy  made  some 
remarks  on  the  works  of  the  Port  Phillip  Biological  Survey 
Committee ;  and  the  Committee  was  re-appointed  with  the 
following  members  : — Professor  Spencer,  Rev.  A.  W.  Cresswell, 
Mr.  W.  M.  Bale,  Dr.  McGillivray  and  Mr.  J.  Bracebridge  Wilson. 

Mr.  Blackett  read  the  Report  of  the  House  Committee.  The 
Report  was  received  and  the  Committee  was  re-appointed  with 
the  following  members : — Professor  Kernot,  Professor  Masson, 
Mr.  H.  K.  Rusden  and  Mr.  C.  R.  Blackett. 

Mr.  Love  read  the  Report  of  the  Gravity  Survey  Committee, 
with  an  Appendix.!  The  Report  was  received  and  the  Com- 
mittee was  re-appointed  with  the  following  members :  — Professor 
Lyle,  Professor  Masson,  Mr.  R.  L.  J.  Ellery,  Mr.  E.  J.  White, 
Mr.  E.  F.  J.  Love  and  Mr.  Pietro  Baracchi. 

Mr.  Ellery  and  the  Secretary  made  some  remarks  on  the 
work  of  the  Printing  Committee,  and  the  Committee  was 
re-appointed,  with  the  Secretary  and  Treasurer  for  the  time  being 
and  Mr.  R.  L.  J.  Ellery  as  members. 

Dr.  Dendy  read  a  paper  entitled  "  Observations  on  some  new 
or   little-known   Land    Planarians   from   Tasmania   and    South 

•  Vide  p.  211.  t  Vide,  p.  213. 
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Australia."  A  discussion  followed,  in  which  Mr.  Hogg,  Mr. 
Blackett,  Mr.  Love,  Miss  Little,  the  President  and  Dr. 
Dendy  took  part. 

Mr.  Isaac  Tipping  read  a  paper  entitled  "  Land  Irrigation : 
Principles  governing  its  Economic  Application  in  Warm  Climates." 
A  discussion  followed,  in  which  Mr.  Ellery,  the  President  and 
Mr.  Derry  (a  visitor)  took  part,  and  Mr.  Tipping  replied. 


Thursday^    \ith   December. 

The  President  (Professor  KerVot)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Mr.  A.  G.  Fryett  was  nominated  as  a  member. 

The  President  gave  notice  that  nominations  of  Officers  and 
Members  of  Council  would  be  required  in  time  for  election  at  the 
Annual  Meeting  in  March. 

Messrs.  Moors  and  Joseph  were  re-elected  as  Auditors  for  the 
ensuing  year. 

A  photograph  of  the  Grave  of  Burke  was  exhibited,  which  had 
been  presented  to  the  Society  by  Mr.  A.  J.  Skene,  M.A.  A  vote 
of  thanks  to  Mr.  Skene  for  his  interesting  present  was  passed. 

The  Librarian  reported  that  119  publications  had  been 
received  since  the  last  meeting. 

Mr.  R.  L.  J.  Ellery  read  a  paper  entitled  "Description  of 
New  Half-Seconds  Pendulum  Apparatus  for  Gravity  Observa- 
tions." The  apparatus  referred  to  was  exhibited,  and  a  discussion 
took  place,  in  which  Messrs.  White,  Love  and  the  President 
took  part,  and  Mr.  Ellery  replied. 

Mr.  R.  L.  J.  Ellery  also  read  a  paper  entitled  "  Description 
of  a  new  Chain  Test  Range  at  the  Melbourne  Observatory."  A 
discussion  followed,  in  which  Messrs.  White,  Dendy,  Fowler, 
Love,  Steele,  the  President  and  Mr.  Ellery  took  part. 

Mr.  C.  R.  Blackett  read  a  paper  by  Mr.  W.  Percy  Wilkinson, 
entitled  "Preliminary  Survey  of  the  Eucalyptus-Oils  of  Victoria." 
The  discussion  on  this  paper  was  postponed. 

Owing  to  the  lateness  of  the  hour,  and  the  fact  of  its  being  the 
last  meeting  of  the  year,  Mr.  R.  Etheridge's  paper  entitled 
"The  Largest  Australian  Trilobite  hitherto  discovered,"  was  taken 
as  read.  A  few  remarks  on  the  subject  matter  of  the  paper 
being  made  by  Mr.  Sweet,  Mr.  Pritchard  and  Dr.  Dendy. 


LAV/S. 


Amended  to  December,    i8g2. 


I.  The  Society  shall  be  called  "  The  Royal   Society  of  n*°^«- 
Victoria." 

II.  The  Royal  Society  of  Victoria  is  founded  for  the  ^^J®^*^* 
advancement  of  science,  literature  and  art,  with  especial 
reference  to  the  development  of  the  resources  of  the  country. 

III.  The  Society  shall   consist  of  Ordinary  Members  m^^®^'^^^^ 
residing  within  ten  miles  of  Melbourne ;  Country  Members 
residing  beyond  that  distance  ;  Life  Members  (Law  XXV.), 
Honorary  Members  (Law  XXIV.),  Corresponding  Members 

(Law  LIL),  and  Associates  (Laws  XXV.,  XXVI.,  and 
LIIL),  all  of  whom  shall  be  elected  by  ballot. 

IV.  His  Excellency  the  Governor  of  Victoria,  for  the  p**'^"- 
time  being,  shall  be  invited  to  accept  the  office  of  Patron 

of  the  Society. 

V.  There  shall  be  a  President,  and  Two  Vice-Presidents,  o^<^®"- 
who,    with    twelve    other    Members,    and    the    following 
Honorary   Officers,    viz..   Treasurer,    Librarian,    and    Two 
Secretaries  of  the  Society,  shall  constitute  the  Council. 

VI.  The   Council   shall  have  the  management  of  the  Management. 
affairs  of  the  Society. 

VII.  The  Ordinary  Meetings  of  the  Society  shall  be  ^''MSgs. 
held  once  in  every  month  during  the  Session,  from  March 

to  December  inclusive,  on  days  fixed  and  subject  to 
alteration  by  the  Council  with  due  notice. 

VIII.  In  the  second  week  in  March,  there  shall  be  an  Annual   Genemx 

Meetings 

Annual  General  Meeting,  to  receive  the  report  of  the 
Council,  and  elect  the  Officers  of  the  Society  for  the  ensuing 
year. 
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Officers. 
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Yotes  required. 
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arrear. 
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President. 
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Duties  of 
President. 


IX.  All  Office-bearers  and  Members  of  Council  except 
the  six  junior  or  last  elected  Members,  shall  retire  from 
office  at  the  Annual  General  Meeting  in  March.  Should  a 
senior  Member's  seat  become  vacant  in  the  course  of  the 
year,  it  shall  be  held  by  his  successor  (under  Law  XIII.), 
as  a  senior  Member,  who  shall  retire  at  the  next  Annual 
General  Meeting.  The  names  of  such  Retiring  Officers  are 
to  be  announced  at  the  Ordinary  Meeting  in  December. 
The  Officers  and  Members  of  Council  so  retiring  shall  be 
eligible  for  the  same  or  any  other  office  then  vacant. 

X.  The  President,  Vice-Presidents,  Treasurer,  Secre- 
taries, and  Librarian  shall  be  separately  elected  by  ballot 
(should  such  be  demanded),  in  the  above-named  order,  and 
the  six  vacancies  in  the  Council  shall  then  be  filled  up 
together  by  ballot  at  the  General  Meeting  in  March. 
Those  members  only  shall  be  eligible  for  any  office  who 
have  been  proposed  and  seconded  at  the  Ordinary  Meeting 
in  December,  or  by  letter  addressed  to  one  of  the  Secre- 
taries, and  received  by  him  before  the  1st  March,  to  be  laid 
before  the  Council  Meeting  next  before  the  Annual  Meeting 
in  March.  The  nomination  to  any  one  office  shall  be  held 
a  nomination  to  any  office,  the  election  to  which  is  to  bp 
subsequently  held.  No  ballot  shall  take  place  at  any 
meeting  unless  ten  members  be  present. 

XI.  No  member,  whose  subscription  is  in  arrear,  shall 
take  part  in  the  election  of  Officers  or  other  business  of 
the  meeting. 

XII.  An  address  shall  be  delivered  by  the  President  of 
the  Society  at  either  a  Dinner,  Conversazione,  or  extra 
meeting  of  the  Society,  as  the  Council  may  determine  in 
each  year. 

XIII.  If  any  vacancy  occur  among  the  Officers,  notice 
thereof  shall  be  inserted  in  the  summons  for  the  next 
meeting  of  the  Society,  and  the  vacancy  shall  be  then  filled 
up  by  ballot. 

XIV.  The  President  shall  take  the  chair  at  all  meetings 
of  the  Society  and  of  the  Council,  and  shall  regulate  and 
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keep  order  in  all  their  proceedings  ;  he  shall  state  questions 
and  propositions  to  the  meeting,  and  report  the  result  of 
ballots,  and  carry  into  effect  the  regulations  of  the  Society. 
In  the  absence  of  the  President,  the  chair  shall  be  taken 
by  one  of  the  Vice-Presidents,  Treasurer,  or  Ordinary 
Member  of  Council,  in  order  of  seniority. 

XV.  The  Treasurer  may,  immediately  after  his  election.  Duties  of 

Treasurer. 

appoint  a  Collector  (to  act  during  pleasure),  subject  to  the 
approval  of  the  Council  at  its  next  meeting.  The  duty  of 
the  Collector  shall  be  to  issue  the  Treasurer's  notices,  and 
collect  subscriptions.  The  Treasurer  shall  receive  all 
moneys  paid  to  the  Society,  and  shall  deposit  the  same 
before  the  end  of  each  month  in  the  bank  approved  by  the 
Council,  to  the  credit  of.  an  account  opened  in  the  name  of 
the  Royal  Society  of  Victoria.  The  Treasurer  shall  make 
all  payments  ordered  by  the  Council  on  receiving  a  written 
authority  from  the  chairman  of  the  meeting.  All  cheques 
shall  be  signed  by  himself,  and  countersigned  by  one  of  the 
Secretaries.  No  payments  shall  be  made  except  by  cheque, 
and  on  the  authority  of  the  Council.  He  shall  keep  a 
detailed  account  of  all  receipts  and  expenditure,  present  a 
report  of  the  same  at  each  Council  meeting,  and  prepare  a 
balance-sheet  to  be  laid  before  the  Council,  and  included  in 
its  Annual  Report.  He  shall  also  produce  his  books 
whenever  called  upon  to  do  so  by  the  Council. 

XVI.  The  Secretaries  shall  share  their  duties  as  they  may  Duties  of 
find  most  convenient.     One  or  other  of  them  shall  conduct 

the  correspondence  of  the  Society  and  of  the  Council,  attend 
all  meetings  of  the  Society  and  of  the  Council,  take  minutes 
of  their  proceedings,  and  enter  them  in  the  proper  books. 
He  shall  inscribe  the  names  and  addresses  of  all  Members 
and  Associates  in  a  book  to  be  kept  for  that  purpose,  from 
which  no  name  shall  be  erased  except  by  order  of  the 
Council.  He  shall  issue  notices  of  all  meetings  of  the 
Society  and  of  the  Council,  and  shall  have  the  custody  of 
all  paj)ers  of  the  Society,  and,  under  the  direction  of  the 
Council,  superintend  the  printing  of  the  Transactions  of 
the  Society. 
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Betirement  of        IX.     All  Office-bearers  and  Members  of  Council  except 

Officers.  .  '^ 

the  six  junior  or  last  elected  Members,  shall  retire  from 
office  at  the  Annual  General  Meeting  in  March.  Should  a 
senior  Member's  seat  become  vacant  in  the  course  of  the 
year,  it  shall  be  held  by  his  successor  (under  Law  XIII.), 
as  a  senior  Member,  who  shall  retire  at  the  next  Annual 
General  Meeting,  The  names  of  such  Retiring  Officers  are 
to  be  announced  at  the  Ordinary  Meeting  in  December. 
The  Officers  and  Members  of  Council  so  retiring  shall  be 
eligible  for  the  same  or  any  other  office  then  vacant. 

^officTrs.*''  ^'     '^^^   President,  Vice-Presidents,   Treasurer,   Secre- 

taries, and  Librarian  shall  be  separately  elected  by  ballot 
(should  such  be  demanded),  in  the  above-named  order,  and 
the  six  vacancies  in  the  Council  shall  then  be  filled  up 
together  by  ballot  at  the  General  Meeting  in  March. 
Those  members  only  shall  be  eligible  for  any  office  who 
have  been  proposed  and  seconded  at  the  Ordinary  Meeting 
in  December,  or  by  letter  addressed  to  one  of  the  Secre- 
taries, and  received  by  him  before  the  1st  March,  to  be  laid 
before  the  Council  Meeting  next  before  the  Annual  Meeting 
in  March.  The  nomination  to  any  one  office  shall  be  held 
a  nomination  to  any  office,  the  election  to  which  is  to  bp 

Votes  required,  subsequently  held.  No  ballot  shall  take  place  at  any 
meeting  unless  ten  members  be  present. 

XI.  No  member,  whose  subscription  is  in  arrear,  shall 
take  part  in  the  election  of  Officers  or  other  business  of 
the  meeting. 


Members  in 
arrear. 


Address   by   the 
President. 


Vacancies. 


Duties  of 
President. 


XII.  An  address  shall  be  delivered  by  the  President  of 
the  Society  at  either  a  Dinner,  Conversazione,  or  extra 
meeting  of  the  Society,  as  the  Council  may  determine  in 
each  year. 

XIII.  If  any  vacancy  occur  among  the  Officers,  notice 
thereof  shall  be  inserted  in  the  summons  for  the  next 
meeting  of  the  Society,  and  the  vacancy  shall  be  then  filled 
up  by  ballot. 

XIV.  The  President  shall  take  the  chair  at  all  meetinsrs 
of  the  Society  and  of  the  Council,  and  shall  regulate  and 


Laws,  249 

keep  order  in  all  their  proceedings  ;  he  shall  state  questions 
and  propositions  to  the  meeting,  and  report  the  result  of 
ballots,  and  carry  into  effect  the  regulations  of  the  Society. 
In  the  absence  of  the  President,  the  chair  shall  be  taken 
by  one  of  the  Vice-Presidents,  Treasurer,  or  Ordinary 
Member  of  Council,  in  order  of  seniority. 

XV.  The  Treasurer  may,  immediately  after  his  election.  Duties  of 

.  -         Treasurer. 

appoint  a  Collector  (to  act  during  pleasure),  subject  to  the 
approval  of  the  Council  at  its  next  meeting.  The  duty  of 
the  Collector  shall  be  to  issue  the  Treasurer's  notices,  and 
collect  subscriptions.  The  Treasurer  shall  receive  all 
moneys  paid  to  the  Society,  and  shall  deposit  the  same 
before  the  end  of  each  month  in  the  bank  approved  by  the 
Council,  to  the  credit  of.  an  account  opened  in  the  name  of 
the  Royal  Society  of  Victoria.  The  Treasurer  shall  make 
all  payments  ordered  by  the  Council  on  receiving  a  written 
authority  from  the  chairman  of  the  meeting.  All  cheques 
shall  be  signed  by  himself,  and  countersigned  by  one  of  the 
Secretaries.  No  payments  shall  be  made  except  by  cheque, 
and  on  the  authority  of  the  Council.  He  shall  keep  a 
detailed  account  of  all  receipts  and  expenditure,  present  a 
report  of  the  same  at  each  Council  meeting,  and  prepare  a 
balance-sheet  to  be  laid  before  the  Council,  and  included  in 
its  Annual  Report.  He  shall  also  produce  his  books 
whenever  called  upon  to  do  so  by  the  Council. 

XVI.  The  Secretaries  shall  share  their  duties  as  they  may  Duties  of 
find  most  convenient.     One  or  other  of  them  shall  conduct 

the  correspondence  of  the  Society  and  of  the  Council,  attend 
all  meetings  of  the  Society  and  of  the  Council,  take  minutes 
of  their  proceedings,  and  enter  them  in  the  proper  books. 
He  shall  inscribe  the  names  and  addresses  of  all  Members 
and  Associates  in  a  book  to  be  kept  for  that  purpose,  from 
which  no  name  shall  be  erased  except  by  order  of  the 
Council.  He  shall  issue  notices  of  all  meetings  of  the 
Society  and  of  the  Council,  and  shall  have  the  custody  of 
all  paj)ers  of  the  Society,  and,  under  the  direction  of  the 
Council,  superintend  the  printing  of  the  Transactions  of 
the  Society. 
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^cSi^di  ^*  XVII.     The  Council  shall  meet  on  any  day  within  one 

week  before  every  Ordinary  Meeting  of  the  Society. 
Notice  of  such  meeting  shall  be  sent  to  every  member  at 
least  two  days  previously.  No  business  shall  be  transacted 
at  any  meeting  of   the  Council   unless  five  members  be 

Quorum.  present.     Any  Member  of  Council  absenting  himself  from 

three  consecutive  meetings  of  Council,  without  satisfactory 
explanation  in  writing,  shall  be  considered  to  have  vacated 
his  office,  and  the  election  of  a  member  to  fill  his  place 
shall  be  proceeded  with  at  the  next  Ordinary  Meeting  of 
Members,  in  accordance  with  Law  XIII. 

Special  Meetings      XVIII.     One   of    the  Secretaries   shall   call   a   Special 

of  Council.  ^  ^  -^ 

Meeting  of  Council  on  the  authority  of  the  President  or  of 
three  Members  of  the  Council.  The  notice  of  such  meeting 
shall  specify  the  object  for  which  it  is  called,  and  no  other 
business  shall  be  entertained. 


Special    General 
MeetiDgs. 


Annual  Report. 


Auditors. 


Expulsion  of 
Members. 


XIX.  The  Council  shall  call  a  Special  Meeting  of  the 
Society,  on  receiving  a  requisition  in  writing  signed  by 
twenty-four  Members  of  the  Society,  specifying  the  purpose 
for  which  the  meeting  is  required,  or  upon  a  resolution  of 
its  own.  No  other  business  shall  be  entertained  at  such 
meeting.  Notice  of  such  meeting,  and  the  purpose  for 
which  it  is  summoned,  shall  be  sent  to  every  Member  at 
least  ten  days  before  the  meeting. 

XX.  The  Council  shall  annually  prepare  a  Report  of 
the  Proceedings  of  the  Society  during  the  past  year, 
embodying  the  Balance  Sheet,  duly  audited  by  two  Auditors, 
to  be  appointed  for  the  year  at  the  Ordinary  Meeting  in 
December,  exhibiting  a  statement  of  the  present  position  of 
the  Society.  This  Keport  shall  be  laid  before  the  Society 
at  the  Annual  Meeting  in  March.  No  paper  shall  be  read 
at  that  meeting. 

XXI.  If  it  shall  come  to  the  knowledge  of  the  Council 
that  the  conduct  of  an  Officer,  a  Member,  or  an  Associate 
is  injurious  to  the  interest  of  the  Society,  and  if  twQrthirds 
of  the  Council  present  shall  be  satisfied,  after  opportunity 
of  defence  has  been  afforded  to  him,  that  such  is  the  case. 
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it  may  call  upon  him  to  resign,  and  shall  have  the  power  to 
expel  him  from  the  Society,  or  remove  him  from  any  office 
therein  at  its  discretion.  In  every  case,  all  proceedings 
shall  be  entered  upon  the  minutes. 

XXII.  Every   candidate   for   election   as   Member   or  ^'MemSere  and 
as  Associate  shall  be  proposed  and  seconded  by  Members  of    Associates. 
the  Society.     The  name,  the  address,  and  the  occupation  of 

every  candidate,  with  the  names  of  his  proposer  and  of  his 

seconder,  shall  be  communicated  in  writing  to  one  of  the 

Secretaries,  and  shall  be  read  at  a  meeting  of  Council,  and 

also  at  the  following  meeting  of  the  Society,  and  the  ballot 

shall  take  place  at  the  next  following  Ordinary  Meeting  of 

the  Society.     The  assent  of  at  least  five-sixths  of  the  number  ^ g^cj J^*^'^  *^ 

voting  shall  be  requisite  for  the  admission  of  a  candidate. 

XXIII.  Every  new  Member  or  Associate  shall  receive  ^sg^iaw?""^^ 
due  notice  of  his  election,  and  be  supplied  with  a  copy  of 

the  obligation*,  together  with  a  copy  of  the  Laws  of  the 
Society.  He  shall  not  be  entitled  to  enjoy  any  privilege 
of  the  Society,  nor  shall  his  name  be  printed  in  the 
List  of  Members  until  he  shall  have  paid  his  admission 
fee  and  first  annual  subscription,  and  have  returned  to  the 
Secretaries  the  obligation  signed  by  himself.  He  shall,  at 
the  first  meeting  of  the  Society  at  which  he  is  present,  sign 
a  duplicate  of  the  obligation  in  the  Book  of  the  Laws  of  the 
Society,  after  which  he  shall  be  introduced  to  the  Society 
by  the  Chairman.     No  member  or  Associate  shall  be  at  Conditions  of 

•^  Resignation. 

liberty  to  withdraw  from  the  Society  without  previously 
giving  notice  in  writing  to  one  of  the  Secretaries  of  his 
intention  to  withdraw,  and  returning  all  books  or  other 
property  of  the  Society  in  his  possession.  Members  and 
Associates  will  be  considered  liable  for  the  payment  of  all 

•  The  obligation  referred  to  is  as  follows : — 

RoYAii  Society  op  Victouia. 

I,  the  undersigned,  do  hereby  engage  that  I  will  endeavour  to  promote  the  interests 
and  welfare  of  the  Royal  Society  of  Victoria,  and  to  observe  its  laws,  as  long 
as  I  shall  remain  a  Member  or  Associate  thereof. 
(Signed) 

Address 

Date 
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Honorary 
Members. 


Subscriptions. 


Life  Member- 
ship. 


Entrance  fees, 
etc. 


subscriptions  due  from  them  up  to  the  date  at  which  they 
give  written  notice  of  their  intention  to  withdraw  from 
the  Society. 

XXIV.  Gentlemen  not  resident  in  Victoria,  who  are 
distinguished  for  their  attainments  in  science,  literature,  or 
art,  may  be  proposed  for  election  as  Honorary  Members, 
on  the  recommendation  of  an  absolute  majority  of  the 
Council.  The  election  shall  be  conducted  in  the  same 
manner  as  that  of  Ordinary  Members,  but  nine-tenths  of 
the  votes  must  be  in  favour  of  the  candidate. 

XXV.  Ordinary  Members  of  the  Society  shall  pay  two 
guineas  annually,  Country  Members  and  Associates  shall 
pay  one  guinea  annually.  Those  elected  after  the  first  of 
July  shall  pay  only  half  of  the  subscription  for  the  current 
year.  Ordinary  Members  may  compound  for  all  annual 
subscriptions  of  the  current  and  future  years  by  paying  ^621; 
and  Country  Members  may  compound  in  a  like  manner  by 
paying  £10  10s.  Any  Country  Member  having  compounded 
for  his  subscription,  and  coming  to  reside  within  ten  miles  of 
Melbourne,  must  pay  either  the  balance  £10  10s.  of  the 
Ordinary  Member's  composition,  or  one  guinea  annually 
while  he  resides  within  ten  miles  of  Melbourne.  The 
subscriptions  shall  be  due  on  the  1st  of  January  in  every 
year.  At  the  commencement  of  each  year  there  shall  be 
hung  up  in  the  Hall  of  the  Society  a  list  of  all  Members 
and  Associates,  upon  which  the  payment  of  their  subscrip- 
tion as  made  shall  be  entered.  During  July,  notice  shall 
be  sent  to  all  Members  and  Associates  still  in  arrears. 
At  the  end  of  each  year,  a  list  of  those  who  have  not  paid 
their  subscriptions  shall  be  prepared,  to  be  considered  and 
dealt  with  by  the  Council. 

XXVI.  Newly -elected  Ordinary  and  Country  Members 
shall  J"  ay  an  entrance  fee  of  two  guineas,  in  addition  to  the 
subscription  for  the  current  year.  Honorary  Members, 
Corresponding  Members  and  Associates  shall  not  be 
required  to  pay  any  entrance  fee.  If  the  entrance  fee  and 
subscription  be  not  paid  with  one  month  of  the  notification 
of  election,  a  second  notice  shall  be  sent,  and  if  pe^yment 
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be  not  made  within  one  month  from  the  second  notice,  the 
election  shall  be  void.  Associates,  on  seeking  election  as 
Ordinary  or  Country  Members,  shall  comply  with  all  the 
forms  prescribed  for  the  election  of  Members,  and  shall  pay 
the  entrance  fee  prescribed  above  of  Ordinary  or  Country 
Members  respectively. 

XXVII.  At  the  Ordinary  Meetings  of  the  Society  the  ^"J^^^J  f 
chair  shall  be  taken  punctually  at  eight  o'clock,  and  no 

new  business  shall  be  taken  after  ten  o'clock. 

XXVIII.  At  the  Ordinary  Meetings  business  shall  be  Order  and  mode 

'I  o         ^  of  conductii)g- 

transacted  in  the  following  order,   unless  it  be  specially     the  business. 
decided  otherwise  by  the  Chairman  : — 

Minutes  of  the  preceding  meeting  to  be  read,  amended 
if  incorrect,  and  confirmed. 

New  Members  and  Associates  to  enrol  their  names, 
and  be  introduced. 

Ballot  for  the  election  of  new  Members  or  Associates. 

Vacancies  among  officers,  if  any,  to  be  filled  up. 

Business  arising  out  of  the  minutes. 

Communications  from  the  Council. 

Presents  to  be  laid  on  the  table,  and  acknowledged. 

Motions,    of    which   notice    has    been   given,    to    be 
considered. 

Notice   of  motion  for  the  next  meeting  to  be  given 
in  and  read  by  one  of  the  Secretaries. 

Papers  to  be  read. 

XXIX.  No  stranger  shall  speak  at  a  meeting  of  the  strangers. 
Society  unless  specially  invited  to  do  so  by  the  Chairman. 

XXX.  Every  paper  before  being  read  at  any  meeting  Papers  to  be  first 

,  1.1  1      ^  .1  ^***^  before 

must  be  submitted  to  the  Council.  Council. 

XXXI.  The    Council    may   call    additional    meetings  Additional 

u  -.L  J  -^  X     J  Meetiugs. 

whenever  it  may  deem  it  necessary  to  do  so. 

XXXII.  Every  Member  may  introduce  two  visitors  to  Visitors. 
the  meetings  of  the  Society  by  orders  signed  by  himself. 
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Members  may 
read  papers. 


Or  depute  other 
Members. 


Members  must 
give  notice  of 
their  papers. 


Papers  by 
Strangers. 


XXXIII.  Members  and  Associates  shall  have  the 
privilege  of  reading  before  the  Society  account  of  experi- 
ments, observations,  and  researches  conducted  by  them- 
selves, or  original  papers,  on  subjects  within  the  scope  of  the 
Society,  or  descriptions  of  recent  discoveries,  or  inventions 
of  general  scientific  interest.  No  vote  of  thanks  to  any 
Member  or  Associate  for  his  paper  shall  be  proposed. 

XXXIV.  If  a  Member  or  Associate  be  unable  to 
attend  for  the  purpose  of  reading  his  paper,  he  may 
delegate  to  any  Member  of  the  Society  the  reading  thereof, 
and  his  right  of  reply. 

XXXV.  Any  Member  or  Associate  desirous  of  reading 
a  paper,  shall  give  in  writing  to  one  of  the  Secretaries,  ten 
days  before  the  meeting  at  which  he  desires  it  to  be  read, 
its  title  and  the  time  its  reading  will  occupy. 

XXXVI.  The  Council  may  for  any  special  reason 
permit  a  paper  such  as  is  described  in  Law  XXXIII.,  not 
written  by  a  member  of  the  Society,  to  be  read  by  one  of 
the  Secretaries  or  other  Members. 


^Te^'sodety^  *""  XXXVII.  Every  paper  read  before  the  Society  shall 
be  the  property  thereof,  and  immediately  after  it  has  been 
read  shall  be  delivered  to  one  of  the  Secretaries,  and  shall 
remain  in  his  custody. 


Papers  must  be 
original. 


XXXVIII.  No  paper  shall  be  read  before  the  Society 
or  published  in  the  Transactions  unless  approved  by  the 
Council,  and  unless  it  consist  mainly  of  original  matter  as 
regards  the  facts  or  the  theories  enunciated. 

^Tefer^  T^rs  to      ^X^IX-     The    Council   may  refer  any   paper  to  any 
Members.         Member  or  Members  of  the  Society,  to  report  upon  the 
desirability  of  printing  it. 

^papers  to  be  ^^'     '^^^^^  ^^^  Council  decide  not  to  publish  a  paper, 

returned.         j^  shall  be  at  once  returned  to  the  author. 


'^have  copies  of       ^^-^'     The  author  of  any  paper  which  the  Council  has 

their  papers,     decided  to  publish  in  the  Transactions  may  have  fifty  copies 

of  his  paper  on  giving  notice  of  his  wish  in  writing  to  one 
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of  the  Secretaries,  and  any  further  number  on  paying  the 
extra  cost  thereof. 

XLII.     Every  Member  and  Associate  whose  subscription  ^^^^^^J^^q 
is  not  in  arrear,-  and  every   Honorai-y  and  Corresponding    ^^JJ^^jJ*"®" 
Member  is  entitled  to  receive  one  copy  of  the  Transactions 
of  the  Society  as  published.     Newly-elected  Members  shall, 
on  payment  of  their  entrance  fee  and  subscription,  receive 
a  copy  of  the  volume  of  the  Transactions  last  published. 

XLII  I.     Every  book,  phamphlet,  model,  plan,  drawing,  Property, 
specimen,  preparation,  or  collection  presented  to  or  pur- 
chased by  the  Society,  shall  be  kept  in  the  house  of  the 
Society. 

XLIV.     The  Library  shall   be  open  to  Members  and  i^i^rary. 
Associates  of  tjie  Society,  and  the  public,  at  such  times  and 
under  such  regulations  as  the  Council  may  deem  tit 

XLV.  The  legal  ownership  of  the  property  of  the  ^^^J^^^°^*p 
Society  is  vested  in  the  President,  the  Vice-Presidents,  and 
the  Treasurer  for  the  time  being,  in  trust  for  the  use  of  the 
Society ;  but  the  Council  shall  have  full  control  over  the 
expenditure  of  the  funds  and  management  of  the  property 
of  the  Society. 

XL VI.     Every   Committee   appointed    by   the   Society  ^^g^^**®®® 
shall   at  its   first   meeting   elect  a   Chairman,   who   shall    ChairmaiL 
subsequently   convene   the    Committee  and   bring   up   its 
report.     He   shall   also   obtain  from   the  Treasurer   such 
grants  as  may  have  been  voted   for  the  purposes  of  the 
Committee. 

XLVIL  All  Committees  and  individuals  to  whom  any  ^X^em^fut. 
work  has  been  assigned  by  the  Society  shall  present  to  the 
Council,  not  later  than  the  1st  of  November  in  each  year, 
a  report  of  the  progress  which  has  been  made ;  and,  in  cases 
where  grants  of  money  for  scientific  purposes  have  been 
entrusted  to  them,  a  statement  of  the  sums  which  have 
been  expended,  and  the  balance  of  each  grant  which 
remains  unexpended.  Every  Committee  shall  cease  to 
exist  at  the  November  meeting,  unless  then  re-appointed. 
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Grants  expire. 


Personal 
expenses  not 
to  be  paid. 


Alterations  of 
laws. 


Cases  not 
provided  for. 


Corresponding 
Members. 


Privileges  of 
Associates. 


XLVIII.  Grants  of  pecuniary  aid  for  scientific  pur- 
poses from  the  funds  of  the  Society  shall  expire  on  the  1st 
of  March  next  following,  unless  it  shall  appear  by  a  report 
that  the  recommendations  on  which  they  were  granted 
have  been  acted  on,  or  a  continuation  of  them  be  ordered 
by  the  Council. 

XLIX.  In  grants  of  money  to  Committees  and  indi- 
viduals, the  Society  shall  not  pay  any  personal  expenses 
which  may  be  incurred  by  the  Members. 

L.  No  new  law,  or  alteration  or  repeal  of  an  existing 
law,  shall  be  made  except  at  the  Annual  General  Meeting 
in  March,  or  at  a  Special  General  Meeting  summoned  for 
the  purpose,  as  provided  in  Law  XIX.,  and  in  pursuance  of 
notice  given  at  the  preceding  Ordinary  Meeting  of  the 
Society. 

LI.  Should  any  circumstance  arise  not  provided  for  in 
these  Laws,  the  Council  is  empowered  to  act  as  may  seem 
to  be  best  for  the  interests  of  the  Society. 

LII.  The  Council  shall  have  power  to  propose  gentle- 
men not  resident  in  Victoria,  for  election  in  the  same 
manner  as  Ordinary  Members,  as  Corresponding  Members 
of  the  Society.  The  Corresponding  Members  shall  con- 
tribute to  the  Society  papers  which  may  be  received  as 
those  of  Ordinary  Members,  and  shall  in  return  be  entitled 
to  receive  copies  of  the  Society's  publications. 

LIII.  Associates  shall  have  the  privileges  of  Members 
in  respect  to  the  Society's  publications,  and  at  the  Ordinary 
Meetings,  with  the  exception,  that  they  shall  not  have  the 
power  of  voting  ;  they  shall  also  not  be  eligible  as  Officers 
of  the  Society. 


MEMBERS 


OP 


Wijt  ilogal  ^otidisi  of  fttoria. 


Patron. 

■  # 

Hopetoun,  His  Excellency  The  Right  Hon.  John  Adrian  Louis 

Hope,  G.C.M.G.,  Seventh  Earl  of. 

Honorary  Members. 

Agnew,  Hon.  J.  W.,  M.E.C.,  M.D.,  Hobart,  Tasmania. 
Bancroft,  J.,  Esq.,  M.D.,  Brisbane,  Queensland. 
Clarke,  Colonel  Sir  Andrew,  K.C.M.G.,  C.B.,  CLE.,  London. 
Forrest,  Hon.  J.,  C.M.G.,  Surveyor-General,  West  Australia. 
Hector,  Sir  James,  K.C.M.G.,  M.D.,  F.R.S.,  Wellington,  KZ. 
Liversidge,  Professor  A.,  F.R.S.,  University,  Sydney. 
Neumeyer,  Professor  George,  Ph.D.,  Hamburg,  Germany. 
Russell,  H.C;,Esq.,F.R.S.,  F.R.A.S.,  Observatory,  Sydney, N.S.W. 
Scott,  Rev.  W.,  M.A.,  Kurrajong  Heights,  N.S.W. 
Todd,  Charles,  Esq.,  C.M.G.,  F.R.A.S.,  Adelaide,  S.A. 
Verbeek,  Dr.  R.  D.  M.,  Buitenzorg,  Batavia,  Java. 

LiPE  Members. 

Barkly,  His  Excellency  Sir  Henry,  G.C.M.G.,   K.C.B.,  Carlton 

Club,  London. 
Bosisto,  Joseph,  Esq.,  C.M.G.,  Richmond. 
Butters,  J.  S.,  Esq.,  323  Collins-street. 

Eaton,  H.  F.,  Esq.,  Treasury,  Melbourne. 
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